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A2:ABICYCL0ALKANES as CCR5 MODULATORS 



This invention relates to new chemical compounds. These compounds find particular 
but not exclusive use as phamiaceuticals, especially as CCR5 modulators. 

5 This invention also relates to formulations or dosage forms including these 

compounds, to use of these compounds in manufacture of pharmaceutical formulations or 
dosage fomis and methods of treatment, especially treatment of antinnfiammatory diseases 
and conditions and in the treatment and prevention of HIV-1 and genetically related retroviral 
infections. 

10 The compounds of the present invention may be modulators, especially antagonists, 

of the activity of chemokine CCR5 receptors, particularly those v^ich occur on the surfaces of 
certain cells within the hunrian body. Modulators of CCR5 receptor may be useful in the 
treatment and prevention of various inflammatory diseases and conditions, and in the 
treatment and prevention of infection by HIV-1 and genetically related retroviruses. 

15 The name "chemokine", is a contraction of "^^beEDQtactic cyt okines' . The chemokines 

comprise a large family of proteins which have in common important structural features and 
which have the ability to attract leukocytes. As leukocyte chemotacfic factors, chemokines 
play an indispensable role in flie attraction of leukocytes to various tissues of the body, a 
process which is essential for both inflammation and the bod/s response to infectton. 

20 Because chemokines and their receptors are central to the pathophysiology of inflammatory 
and infectious diseases, agents which are active in modulating, preferably antagonizing, the 
activity of chemokines and their receptors, are useful in the therapeutic treatment of such 
inflammatory and infectious diseases. 

The chemokine receptor CCR5 is of particular importance in the context of treating 
25 inflammatory and infectious diseases. CCR5 is a receptor for chemokines, espedally for the 
macrophage inflammatory proteins (MIP) designated MIP-1a and MIP-ip, and for a protein 
which is regulated upon activation and is normal I-cell expressed and secreted (RANTES). 
The relationship between modulators, especially antagonists of CCR5 activity and therapeutic 
usefulness in treating inflammation and HIV infection, and the manner in which such a 
30 relationship may be demonstrated, is explained in more detail further below. 

There is ongoing in tiie art a substantial investigation of different classes of 
modulators of chemokine receptor activity, especially that of the CCR5 chemokine receptor. A 
representative disclosure is Mills et ai WO 98/25617 relating to substituted aryl piperazines as 
modulators of chemokine receptor activity. However, the compositions described tiierein are 
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not the same as, nor suggestive of those of the present invention. Further disclosures are: 
WO 98/025605; WO 98/025604; WO 98/002151; WO 98/004554; and WO 97/024325. 

The present invention relates to compounds which may fc>e conveniently considered to 
have four independently variable regions, reading from the left-hand side to right-hand side of 
5 said compound: a, Region P. Region Y. and Region^, of Fonnula (I): 

[Region a] - [Region Pi - [Region YI " [Region 5] (I) 

and pharmaceutically acceptable salts and prodrug derivatives thereof. The 
10 compounds of the present invention may be selective CCR5 receptor modulators and are non- 
peptidyl in structure. 

The compounds as exemplified by Formula (I) may contain one or more stereogenic 
centers and the present invention includes the recited compounds in t)oth their separated and 
their unseparated fonns. The separated fonms can be obtained by conventional means, e.g., 

15 by asymmetric synthesis, by using high performance liquid chromatography employing a chlral 
stationary phase, or by chemical resolution via the fomnation of suitable salts or derivatives. It 
will be understood that the separate optically active forms of the compositions of ttie present 
invention, as well as reacemic mixtures thereof, will usually vary witii respect to tiieir biological 
properties because of the chlrality-dependent conformation of the active site of an enzyme, 

20 receptor, eto. 

The description which follows provides details of the particular moieties which 
comprise each of said Regions. In onJer to present said details in an orderty and space-saving 
fashion, each major group in each Region is set out wiUi a single dash C - *), and each 
successive sutxlivtsion wittiin each said group is set out in turn wiUi two, three, etc. dashes as 
25 required. 

In this specification and claims a reference to a range or class of groups for example 
(Ci-C3)alkyl is to t>e understood as an express disclosure and reference of each member of 
the range or class, including isomers. 

According to the present invention there is provided a compound of Formula (I); 

30 [Region a] - (Region PI - [Region Y] - [Region 5} (I) 

Wherein [Region selected from the group consisting of. 
-A. Aryl heterocyclyl substituent components comprising: 
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-1. hetero-phenylmethylene moieties of partial Formula (1.0.0): 




(1.0.0) 

—wherein: the symbol " * ' Indicates the point of attachment of the moiety of partial Fomiula 
5 (1 .0.0) to Region P. as hereinafter defined; 

is a memt)er selected from the group consisting of a direct bond; -0-; -C(=0)-; -NR*-; 

and -S(=0)p-: where: 
— R^ is hydrogen or (Ci .C2)alkyl; 

— is a member selected from the group consisting of hydrogen; (Ci .C2)alkyl; 
10 (Ci .C2)alkoxy; -CN; -OH; and -C(=0)NH2; 

— j is an integer selected from 0, 1 , and 2; 

— m is an Integer selected from 0, 1 , and 2; 

— R^ and R® are each a member selected from the group consisting of -F; -CI; -CO2R*; 

^H; -CN; -CONR^R^; -NR\rV; -NR^C(=0)RV •NR\C(=0)0RV -NR^S(=0)pR\; 
15 "S(=0)pNR^RV (Ci .C4)alkyl. and (Ci .C4)alkoxy wherein said alkyi and alkoxy are each 
substituted with 0 to 3 substituents independently selected from F and CI; 
(C, .C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl; and (Ci .C2)alkylcarbonytoxy; where: 

— p is an integer selected from 0, 1, and 2; 

— R^ and R\ are each Independently selected from hydrogen and (Ci .C2)alkyl; 
20 —the moiety represented by partial Formula (1 .0.1 ): 

r< 



(1.0.1) 
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— R 



in partial Formula (1.0.0) represents a monocyclic heterocyclic group, or a bicyclic 
benzo-fused ring system containing said heterocyclic group wherein said heterocyclic 
group contains a total of 5- or 6- members of which one or two of said members is 
nitrogen, the presence of the optional second nitrogen atom being represented by. W. 
wherein said heterocyclic group or ring system are selected from the group consisting 
of pyrrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl; pyridazinyl; piperazinyl; 
indolyl: Indazolinyl; benzimidazolyl; quinolinyl; /soquinolinyl; and quinazolinyl; wherein: 

is a member selected from the group consisting of hydrogen; F; CI; -COjR^ oxo; 
-OH; CN; NH^; NH(C, -C2)alkyl; N(Ci -C2)2dialkyl; -CF3: (C, .C4)allcyl; (Ca .C4)ancenyl: 
(C, .C4)alkoxy; (C3 .C7)cydoalkyl: and phenyl; wherein said alkyi. alkenyl. alkoxy. cyctoalkyi 
and phenyl are substituted with 0 to 2 substituents where: 

r9 is a member independently selected from the group consisting of F; CI; -COzR*: -OH: 

cyano; -CONR^R^: -NR^RV. -NR%C(=0)RV -NR*.C(=0)0RV -NR*.S(=0)pR*..; 
-S(=0)pNR*aR\; (C, .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alky! 
and alkoxy are each independently substituted with 0 to 3 substituents independently 
selected from F and CI; (Ci -C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and 
(Ci .C2)alkylcarbonyloxy; and 
_R«b is absent or is a member selected from the group consisting of hydrogen; 
(C,.C4)alkyl; (C2 .C4)alkenyl; (C, .C2)alkoxy: (C, .C7)cycloaIkyl; and phenyl; wherein said 
alkyl. alkenyl. alkoxy. cycloalkyl and phenyl are substituted with 0 to 2 substituents R 
wherein R' has the same meaning as above, except that ft Is selected independently 
selected therefrom; and 
2. hetero-phenylmethylene moieties of partial Formula (1 .1 .0): 




(1.1-0) 

-wherein: the symbol " * ": R'; R"; R': R': j and ^ are as defined further above, except that 
all of the above-recited substituents are selected Independently of their selection above; 

—the moiety represented by partial Fonnula (1.1.1): 
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(1.1.1) 

in partial Formula (1.1 .0) represents: 

a. a monocyclic heterocyclic group containing a total of 5 or 6 members of which one 

5 said member Is nitrogen and Q is selected from O and S where said S may optionally be 
In the sulfonate form, -S(=0)2; wherein said heterocyclic group is selected from the group 
consisting of oxazolyl; oxazoiidinyl; jsoxazolyl; tiiiazolyl; thiazolidinyl; i50-thiaH>lyl; 
morpholinyl; and tiiiomorpholinyl; or 

— b. a monocyclic heterocyclic group containing a total of 5- or 6- member s of which two 
10 said members are nitrogen and a third or fourth said memt)er is independentiy selected 
from N, O, and S where said S may optionally be in ttie sulfonate form, -S(=0)2; wherein 
said heterocyclic group is selected from the group consisting of triazoiyi; triazinyt. 
tetrazotyl; oxadiazolyl; thiadtazolyl; and 

— R"a is selected from the group consisting of hydrogen; F; CI; -C02R^ oxo; -OH; CN; 
15 NH2; NH(Ci -C2)alkyl; N(Ci -C2)2dialkyl: -CF3; (Ci .C4)alkyl; (C2 .C4)alkenyl; (Ci .C2)alkoxy; 

(C3.C7)cycloallcyl; and phenyl; wherein said alkyl. alkenyl, alkoxy. cydoalkyl and phenyl 
are substituted with 0 to 2 substituents R^^ where: 

R^^ is a member selected from the group consisting of F; CI; -COiR^ -OH; -CN; 

<:ONR\rV -NR^rV -NR^C(=0)R\; •NR\C(=0)0R\; -NR\S(=0)pRV. 
20 -S(=0)pNR\rV (Ci -C4)alkyl Including dimethyl, and (Ci .C4)alkoxy wherein said alkyl 

and alkoxy are each independently substituted with 0 to 3 substituents independently 
selected from F and CI; (Ci .C2)alkoxycarbonyl; (Ci .C2)alkylcartx>nyl; and 
(Ci .C2)alkylcarbonyloxy; and 

— R"b is a meml>er selected from the gn^up consisting of hydrogen; (Ci .C^alkyl; 
25 (C2.C4)alkenyl; (Ci .C2)alkoxy; {C3 .C7)cycloalkyl; C{=0)(Ci-C4)alkyl; S(=0)2(Ci-C4)alkyl; 

and phenyl; wherein said alkyl, alkenyl, alkoxy, cycloalkyi and phenyl are substituted with 0 
to 2 substituents R^^ wherein R^^ has the same meaning as in above, except that it is 
selected independentiy; 

-B. a {substituted)-amido-aryl or -heterocyclyl moiety selected from the group consisting of 
30 -1. alkyl-, alkenyl-. and alkynyl-substituted-amido-aryl moieties of partial Formula (2.0.0): 
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15 



5 



R— N 

C2.0.0) 

-wherein: the symbol " • "; and are as defined above, except that all of the above- 

redted substituents are selected Independently of their selecBon above; 
—A Is a member selected from the group consisting of. 
1 . the moiety of partial Formula (2.0.3) 




(2.0.3) 

^wherein: the symbol R": R' and m are as defined above, except that all of the above- 

10 recited substituents are selected independently of their selection above; and the symbol: 
- * • indicates the point of attachment of the moiety A to the. remaining portions of partial 
Formula (2.0.0); 
^2 the moiety of partial Fonnula (2.0.4) 



^(R".)i 



(2.0.4) 



which represents a monocyclic heterocyclic group, selected from the group consisting 
of pyrrolyl; pyrazolyl; imidazolyl; pyridinyi; pyrazinyi; pyrimidinyl; wherein: ttie symbol R". and 
R«, are as defined above, except that all of the above-recited substituents are selected 
independentiy of their selection above; and tiie symbol: - * ' indicates Une point of attachment 
20 of the moiety A to the other, remaining portions of partial Formula (2.0.0); 
3. the moiety of partial Fomnula (2.0.5) 
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(2.0.5) 

which represents 

s. a monocyclic heteroaromatic group containing a total of 5- memliers of which one 

said member is nitrogen and Q is selected from O and S where said S may optionally be 
in the sulfonate fomi. -S(=0)2; selected from the group consisting of oxazolyl; tsdxazoiyl; 
thiazolyl; and iso-thiazolyl: or 

b. a monocyclic heterot^ic group containing a total of 5- or 6- members of virtiich two 

said members are nitrogen and a third or fourth said member is independently selected 
from N. O. and S where said S may optionally be in the sulfonate fonn. -S(=0)2; selected 
from the group consisting of triazolyl; triazinyl; tetrazolyl; o)ffldiazolyl; and thiadiazolyl; and 
wherein: the R".. R^'b and j are as defined above, except that all of the above- 
recited substituents are selected independently of ttieir selection above; and the symbol: 
• • • indicates the point of attachment of the moiety A to the other, remaining portions of 
partial Formula (2.0.2); 

— R% is a member selected from the group consisting of a direct bond: -C(=0)-; and 
-S(=0)2-: 

— is (1 .) a direct bond; (2.) in the case where R*. Is -C(=0)- or -S(=0)2. W is a direct bond 
or -<Ci -C3)alkylene- wherein any single carbon atom thereof is substituted by 0 to 2 
substituents R** where is a member selected from the group consisting of -F; -CI; 
-CO2R*: -OH: -CN: (Ci -C4)alkoxy; (C3-C7)cycloalkyl: and phenyl; wherein said alkoxy. 
cydoalkyl. and phenyl are substituted with 0 to 2 substituents R", wherein said R" is as 
defined above, except ttiat all of the above-recited substituents are selected independently 
of their selection above; or (3.) is a member independently selected from the group 
consisting of the moieties of partial Fonnulas (2.0.6) through (2.0.16). inclusive: 

R • 
(2.0.6) (2.0.7) (2.0.8) 



wo 00/38680 



-8- 



PCT/IB99/02048 



O O O 

A/' X^ 



(2.0.9) 



(2.0.10) <2.0.11) 



A- A- Ai. 

(2.0.13) (2.0.14) (2.0.15) (2.0.16) 

5 -herein: the symbol: •->" indicates the point of attachment of the moiety W to the nitrogen 
atom in partial Formula (2.0.0). and the symbol: ' ' " indicates the point of attachrnent of 
the moiety to the other, remaining portions of partial Formula (2.0.0); and R* is as 
defined further above, but selected on an independent basis; 

^* is selected from the group consisting of hydrogen and (Ci-C4)alkyl; and 

10 — R^ and R^ are each selected from the group consisting of -OH; (C, .C2)alkyl substituted 
by 0 to 3 substituents selected from F: and OH; and (Ci .C2)alkoxy; and 
_R" is selected from the group consisting of (G,.Cs)alkyl; (Ca-C6)alkenyl;^ and 
(C2.C6)alkynyl; wherein said alkyl. alkenyi. and alkynyl groups comprising R" are 
substituted wiUi 0 to 3 substituents R" where: 
15 Is selected from the group consisting of phenyl; F or CI; oxo; hydroxy; (Ci -C2)alM; 

(C, C3)alkoxy; .C(=0)OR«; -C(=0)(C,-C4)alkyl: -S{=0).(Ci-C.)alkyl; -C(=0)NR R ; 
-NR^R"; ^R«C(=0)R~: -NR^C(=0)OR^; -NR^S(=0)pR^; and -S(=0)2NR«R . vrtiere: 

r29 a„^j r3o are each a member independentiy selected from ttie group consisting of 

hydrogen and (0, .0,)alkyl substituted by 0 to 3 substituents selected from the group 
20 consisting of F and 01; 

-2. cycloalkyl-substituted-amido-aryl nroieties of partial Formula (2.1 .0): 

A 



(«f)2 f (9), 



.26 



(2.0.12) 
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—Wherein: A; the symbol - * R^ R^; and have the same meaning as set out above, 
except that all of the above-recited substituents are selected independenOy of their 
selection above; and 

_R^ is a member selected from the group consisting of -(CH2)n.(C3 .C7)cycloaIkyl. ^^^^ " 
5 is an integer selected from 0. 1. and 2; in the event n is 0. then the a-carbon atom of said 
(Ca .C7)cycloalkyl is substituted by 0 or 1 (Ci .C4)alkyl or phenyl, v^here said alkyl or phenyl 
are substituted by 0. 1 . or 2 of CH3, OCH3. OH or NH2; and in the event that n is 1 or 2. the 
resulting methylene or ethylene is substituted by 0 or 1 of F; NH2; N(CH3)2; OH; OCH3; 
(C, .C4)alkyl; or phenyl; where said alkyl and phenyl are substituted by 0, 1, or 2 of CH3, 
10 OCH3, OH. and NH2; and further wherein said (C3 -C7)cycloalkyl is substituted by 0 to 3 
substituents R^ where R^ Is as defined further above, but selected independently 

-3 aryl and heterocyclic-substituted-amido-aryl moieties of partial Fonnula (2.2.0): 



(2.2,0) 



15 —wherein: A; \N\ the symbol: " * "; R*: R^: and R® have the same meaning as set out above, 
except that all of the above-redted substituents are selected Independently of their 
selection above; and 

— R^ is selected from the group consisting of phenyl; furyl; tetrahydrofuranyl; 

tetrahydropyranyl; oxetanyl; thienyl; pyrrolyl; pyrrolidinyt; oxazolyl; isoxazolyl; thiazoiyi; 
20 isothiazolyl; Imidazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; 

pyridazinyl; piperazinyl; pyrimidinyl; pyranyl; azetidinyl; morpholinyl; parathiazinyl; indolyl; 

indolinyl; benzot6]furanyl; 2;3-dihydrobenzofuranyl; benzothienyl; 1H-lndazolyI; 

benzimidazolyl; benzoxazolyl; benzisoxazolyl; benzthiazolyl; quinolinyl; Isoquinolinyl; 

phthalazinyl; quinazmlinyl; and qulnoxalinyl; wherein (1.) said group R^ may be substituted 
25 upon any one or more carbon atoms thereof by 0 to 3 substituents where R^* is as 

defined above, except that it is selected Independently; (2.) said group R" is substituted 

with respect to any one or more nitrogen atoms ttiereof that is not a point of attachment of 

said aryl or heterocyclic moiety, by 0 to 3 substituents R"b where R"b is as defined above. 

except that it is selected independently; and (3.) said group R" with respect to any sulfur 
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atom thereof that is not a point of attachment of said heterocyclic moiety. Is substituted by 0 
or 2 oxygen atoms; 



[R^,„„ p] is an alkyi bridging element of partial Fomiula (3.0.0): 



I 

(3.0.0) 

5 

wherein: 

• - is a symbol which represents the point of attachment of the moiety of partial 
Fonnula (3.0.0) to R«9ion a; 

-'^ ' is a symbol which represents the point of attachment of the moiety of partial Formula 

10 (3.0.0) to Region r. 

-R^°andR*' are independently selected from the group consisting of hydrogen; 
(C1-C2) alkyI including dimethyl; hydroxy; and (Ci-C,) alkoxy; 
lR^to„ y] is an aza-bicydic moiety of partial Formula (4.2.0): 




(4.2.0) 
15 

-wherein 

* • is a symbol which represents the point of attachment of the moiety of partial Fonnula 

(4.2.0) to Region P; 

• Is a symbol representing a covalent bond from any of the carbon atoms of the moiety 
20 of partial Formula (4.2.0) to Region 5; 

_W* is a direct bond; or is a member Independently selected from the group consisting of 
partial Formulas (4.2.1) through (4.2.6 ): 

(4.2.1) (4.2.2) (4.2.3) 
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/C.^,C^ /C.^,C^ /C.^.C^ 

JL52 

R 



(4.2.4) (4.2.5) (4.2.6) 



— where: 



_R*^ is a member selected from the group consisting of hydrogen; phenyl; (Ci I^4)allqrl 
5 substituted by 0 or 1 subsfituent independently selected from (Ci .C2)alkoxy and -C02R^ 
(C3.Ce)cycloalkyl; -CO2R'; ->0; C(=0){Ct^)alkyl; -C(=0)NR^rV ^(=0)(Ci^4)aH(yl; and 
(Ci .C2)alkylcarbonyl; where R*. rV and R\: are as defined above, but selected on an 
independent basis; 

-R*^ is absent or is a member selected from the group consisting of (C.C4)alkyl 
10 substituted by 0 or 1 subsBtuent independently selected from (C|.C2)alkoxy and -CO2R'* 

where R^ is as defined above; and -^O; it being understood that in the case where substituent 

R*' is present the nitrogen atom is in quatemary fomi; and 

— k, I and m are each an integer selected from 0, 1, 2, and 3; 

[Region 5] is a member selected from the group consisting of. 
15 -A. a two-nitrogen-atom-containing five-membered heterocyclic moiety of partial Formulas 

(5.0.0) through (5.0.10): 



(5.0.0) (5.0.1) (50.2) 




20 



(5.0.3) (5.0.4) (5.0.5) (5-0.6) 



N ✓N^ d64 
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(5.0.7) (5.0.8) (5.0.9) (5-0-10) 

-wherein: the symbol: " • " Indicates the point of attachment of each of the moieties of partial 
Formulas (5.0.0) through (5.0.10). inclusive, to Region y; 

-R^ through R~ . inclusive. R^. and R~. are each a member selected from the group 
6 consisting of hydrogen: -CO.R^ -C(=0)NR^R^..; -S(=0)pNR\RV where: R^ RV. and R*.are 

as defined above but selected on an independent basis; ->0; (C, .C2)alkylcarbonyl; 

.(Ci C4)alkyl; -(CH2),v(C3 -C7)cycloalkyl: .(C2.C3)alkenyl: -(CH2)„.(phenyl); and KCH2)„.(HET,). 

where n is an integer independently selected from 0. 1. and 2; wherein said (C, .C4)alkyl. 

alkenyl. cydoalkyl. phenyl, and heterocyclyl groups are independently substituted with 0 to 3 
1 0 substituents R**. where: 

— HET, is a heterocyclyl group selected from the group consisting of thienyl; oxazolyl; 
isoxaallyl; thiazolyl; isothiazolyl; pyrazolyl: oxadlazolyl; thladiazolyl; triazolyl; pyridyl; pyrazinyl; 
pyridazinyl: pyrimldinyl; parathiazinyl; and morpholinyl; where: 

_R^ is a member selected from the group consisting of -F; -CI; -OH; cyano; -C<=°>^*^ 
15 -C(=0)NR"R*'; -NR"R«; -NR"C(=0)R"«; -NR"C(=0)0R«'; -NR"S(=0)2R«'; -S(=0)2NR"R^ 
• (Ct .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein sakl alkyi and alkoxy are each 
independently substituted with 0 to 3 substituents independently selected from F and CI; 
(Ci .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and (Ci .Oalkylcarbonyloxy. where: 
— R« andR*" are each a member selected from the group consisting of hydrogen; and 

20 (Ci.C2)alkyl;andvirtieresaki: ^ 
-R'V R"d: R"e: and R"h through R", inclusive; r", through R" inclusive; R . through R c 
induTive; and R% through R", inclusive are each a member selected from the group 
consisting of hydrogen; -OH; -CF3; cyano; -(C, .^alkoxy; -C(=0)OR^ -C(=0)NR .R^.; 
-m\R\; -NR%C(=0)R^; .NR^C(=0)0RV -NR*.S(=0)pRV. -S(=0)pNR\RV where: R ; R 

25 and R\ are as defined further above but selected on an independent basis; -(C, .C4)alkyl; 
-{CH2)^(C3 .C7)cycloalkyl; -(C2 .C3)alkenyl; -(CH2),^phenyO: and -(CH2)^(HETi). where n Is an 
integer selected from 0. 1. and 2; wherein sakl (C, .C4)alkyl.' alkenyl. cydoalkyl. phenyl, and 
heterocydyl groups where heterocyclyl groups is as defined above, are independently 
substituted with 0 to 3 subsfituents R** where: 

30 — r" is as defined above, or 

-R". through R"c inclusive; R% through R", indusive; R^ through R^'c indusive; and R% 
through R^.indusive may be taken together in their same subscript denominated 

pairs along with the remaining portions of the moieties of partial Formulas (5.0.0) through 
(5.0.2), and (5.0.6) through (5.0.8). to form a fused Wcydic ring system comprising a member 

35 independently selected from the group consisting of benzimkJazolyl; purinyl. /.e.. 
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imidazopyrimidinyl; and imidazopyridinyl; wherein said fused bicydic ring system is 
independently substituted with 0 to 3 substituents R^. where has the same meaning as 
set out further above, except that it is independently selected therefrom; 
-B. a (substituted)-amide, carbamate, or urea moiety selected from the group consisting 
5 of: 

-1. alkyi-. cycloalkyK and alkenyKsubstituted)-amide, carbamate, or urea moieties of partial 
Fonnula (5.1.0): 

N 

(5.1.0) 

•JO —wherein: the symbol " * * is as defined above; 

—F^ is a member selected from the group consisting of hydrogen and (Ci .C2)alkyl; 
— W® Is selected from the group consisting the moieties of partial Formulas (5.1.1) through 
(5.1.12): } 

A A: M. AX. 

15 



(5.1.1) 


(5.1.2) 


(5.1.3) 


(5.1.4) 


A- 


R" 


(?)2 


(?). f 

* 


(5.1.5) 


(5.1.6) 


(5.1.7) 


(5.1.8) 


R" 


A- 

R'* 




R" R« 


* (5.1.9) 


(5.1.10) 


(5.1.11) 


(5.1.12) 



20 ^wherein: the symt>ol: * indicates the point of attachment of the moiety W* represented 

by partial Fomnulas (5.1.1) through (5.1.12), inclusive, to the nitrogen atom in partial 
Fonnula (5.1 .0), and the symbol: * * " indicates the point of attachment of the moiety to 
R^ as defined further below. 
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_R^* and are each selected from the group consisting of hydrogen; (Ci .Oalicyl 

substituted by 0 or 1 substituent Independently selected from OH; and (Ci -C2)alkoxy; and 
_r'' is a member selected from the group consisting of (C, .C6)allcyl: (Ca .C6)alkenyl; 
and -{CH2)„.(C3 -C7)cycloalkyl, where n is an integer selected from 0. 1. and 2; and wherein 
said alkyl. alkenyl. and cycloalkyi groups comprising R" are substituted with 0 to 3 
substituents R". where: 

r78 js a member selected from the group consisting of oxo; -OH; -(C, .C2)alkyl; 

-(COalkoxy; -CF,; -C(=0)OR- -C(=0)NR-R'»; -NR-R- -NR-C(=0)R'»; 
-NR"C{=0)0R'"; -NR''S(=0)2R": and -S{=0)2NR''R~ where: 

r7» and rW 3^ each a member Independently selected from the group consisting of 

hydrogen; and (C, .C4)alkyl; and 
-2. aryl and heterocyclyKsubstituted)-amkle. carbamate, or urea moieties of partial Formula 
(5.2.0): 



20 



25 



.R" 



/ 
N 

W»-R" 

(5.2.0) 

—wherein: the symbol: " • "; R"; and W* have the same meanings as under the definitfons of 
partial Formula (5.1.0) above, except that they are independenUy selected therefrom; and 
under W* the symbols: " and " * " are as defined under partial Formula (5.1.0); and 
— R*" is a member selected from the group consisting of phenyl; cinnolinyl; furyl; tiiienyl; 
pymjiyi; oxazolyl; isoxazolyl; thiazoiyl; isothiazolyl; imidazoiyi; imidazolinyl; pyrazolyl; 
pyrazolinyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; pyrldazinyl; pyrimWinyl; 
parathiazinyl; indolyl; isolndolyl; indoBnyl; benzoli)]furanyl; 2;3-dlhydrobenzofuranyl; 
benzo[&]thiophenyl: IH-indazolyl; benzimidazolyl; benzthlazolyl; quinolinyl; isoquinollnyl; 
phttjalazinyl; quinazolinyl; quinoxallnyl; wherein: 

—the aryl or heterocyclyl moiety is substituted by 0 to 3 substituents R™ where R is 
as defined above, but selected on an independent basis; or 

-C. a (8Ubstituted)-heterocydyl moiety independently selected from tiie group 
consisting of: 

-1 . a heterocyclyl moiety of partial Formula (5.3.0): 
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(5.3.0) 

-wherein: the symbol: - * " Indicates the point of attachment of partial Formula (5.3.0) to 
R^y; QlsN.OorSand 
5 -partial Fomiula (5.3.0) represents: 

—a. a monocyclic heterocyclic group containing a total of 5- memt)ers of which one said 
member Is nitrogen and a second said member is selected from O and S where said S may 
optionally be In the sulfonate fonn, wherein said heterocyclic group is selected from the group 
consisting of oxazolyl; /soxa2X>lyl; thiazolyl; and feo-thiazolyl; or 

-JO b. a monocyclic heterocyclic group containing a total of 5- members of which two said 

members are nitrogen and a third or fourth said member is independently selected from N. O. 
and S where said S may optionally be in the sulfonate form. -S(=0)2; wherein said heteroqrcUc 
group is independently selected from the group consisting of triazolyl; tetrazolyl; oxadiazotyl; 
and thiadiazoiyi; and 

^5 _R«>^ and R^b are each a member independently selected from the group consisting of 
hydrogen. .C2)alkylcarbonyl; .C4)alkyl; ^CH2)n-(C3 .C7)cycloalkyl; -{Cz .C3)alkenyl; 
-<CH2)n-(phenyl); and -<CH2)n-(HET2), where n is an integer Independently selected from 0, 1. 
and 2; wherein said (Ci .C4)allcyl. alkenyl, cycloalkyl. phenyl, and HET2 groups, are 
independently substituted with 0 to 3 substituents where: 

20 — j has the same meaning as set forth above, but is selected on an independent basis 
therefrom; 

— HET2 is a heterocyclyl group selected from the group consisting of thienyl; oxazolyl; 

isoxazolyl; thiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazoiyi; triazolyl; pyridyl; pyraanyl; 

pyridazinyl; pyrimidinyl; parathiazinyl; and morpholinyl; where: 
25 R^^ is selected from the group consisting of -F; -CI; -COzR^; -OH; -CN; -CONR**R^; 

-NR^^R^; C(=0)(Ci-C4)alkyl: -NR^C(=0)R^; -NR^C(=0)OR^; .NR^S(=0)R^; 

-S(=0)NR®^R^; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alky! and 

alkoxy are each independently substituted witti 0 to 3 substituents independentiy selected 

from F and CI; (Ci .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and (Ci -C2)alkylcarbonyloxy; 
30 wherein: 
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— R*" and R"* are each a member Independently selected from the group consisting of 

hydrogen; and (Ci .C2)a«<yl; and 

2. a heterocydyl moiety of partial Formula (5.4.0): 




(5.4.0) 

6 

-^wherein: R**": R**; and j have the same meanings as set out above, but are selected 
independently. 

Attention is drawn to our copending application nos P60190WO and P60191WO.. 

An important aspect of the present invention is the limitation to R.9io« r The 
10 copending case relates to alternative limitations of Fonmula (I). 

This invention also provides pharmaceutical formulations and dosage fomis including 
as an active ingredient a compound of Fomtula I. Use of a compound of Fomnula I in 
manufacture of a formulation or dosage font, and methods of treatment are also provried. 

15 mtm^ «s at the left-hand end of the CCR5 receptor modulator of the present 

invention. The region designated as R^a may comprise a moiety selected from several 
different classes of substituent components, all of which may be and are preferably isosteies 
of each other. 

The first class of Region a substituent components (under A.) are heterocydyl 
20 phenylmethylene moieties as described further below. A preferred group of heterocydyl 
phenylmethylene moiety embodiments (under A.1.) comprises the group consisting of hetero- 
phenyimethylene moieties of partial Fonnula (1.0.0). 
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(1.0.0) 

The substituent R* is a member independently selected from the group consisting of 
a direct bond; -0-: -C(=OK. -NR*-; and-S(=0)p-; where 
R"* is hydrogen or (Ct-C2)alkyl. 
5 The substituent R^ is a member independently selected from the group consisting of 

hydrogen; (C, .C2)allcyl: (C, .C2)alkoxy; -C(=0)NH2: -CN; and -OH. Most preferably R* is 
hydrogen and there is no substituent at this position. 

Included within the partial Formula (1.0.0) are position Isomer variations thereof that 
are not shawm, but that arise where the opfional substituents R^ and R" are different 
10 Substituents R^ arnJ R* are present once or twice or not at an, as indicated by their 
representation as: "(RV arid "(RV. where m is defined as being an integer selected from 0. 
1. and 2. In the most preferred embodiments of the present Invention, m is 0. although in 
alternative emtxxliments m is 1. 

The substituents r' and R» comprise -F; -CI; -COzR*. -OH; -CN; -C0NR*.RV. : 
15 -NR*.RV; -NR*.C(=0)RV -NR^C(=0)OR^; -NR%S(=0)pRV -S(^0)^m\R\: (C,.C4)alkyl 
including dimethyl, and (C, .C4)alkoxy wherein said alkyl and aikoxy are each independently 
substituted with 0 to 3 substituents independently selected from -F and -CI; 
(Ci .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and (C, .C2)alkylcarbonyloxy. The substituents 
R\ and R^. in turn, are selected from hydrogen and (Ci .C2)alkyl. With regard to the R' and 
20 R' substituent groups, it is prefen-ed that they are absent (m = 0); or that if they are present, 
that they be methyl; cyctopropyl. cyclobutyl; methoxy; -COOH; -OH; -F; -CI; -COO(C, .C2)alkyl; 
or -CFa. Of these choices, the more preferred substituent choices for r' and R* are that they 
are absent or that they are -F or CI. 

R* as defined by Formula (1.0.0) is preferably a direct bond. The moiety R* may 
. 25 alternatively be selected from -0-; -C(=0)-; -NR"- where R^ is hydrogen or (Ci-C2)allcyl; and - 
S(=0)p-. 

In partial Formula (1.0.0). the presence of substituent R". is deteninined by the 
subscript "j". "s an Integer independently selected from 0. 1. and 2. Where ] is 0. 

accordingly, the substituent r", will be absent Where j is 1 or 2. there may be one or two 
30 substituents R", present and these may be attached to any available carbon atom in partial 
Formula (1.0.0). 

r", is a member independenOy selected from the group consisting of hydrogen; -F; 
-a; -CO2R* where R* Is hydrogen or (Ci .C2)allcyl as already defined above; -0x0; -OH; -CN; 
-NH2; -NH(C, -C2)allcyl; -N(C, -C2)2dialkyl; -CF,; (C, .C4)alkyl; (C2 .C4)alkenyl; (C, .C4)alkoxy; 
35 (C3 .C7)cyctoalkyl; and phenyl; wherein said alkyl. alkenyl. aikoxy. cycloalkyi and phenyl groups 
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are substituted with 0 to 2 substituents R» wherein R» is a member Independently selected 
from the group consisting of -F; -CI; -CO.R^ where is hydrogen or (C, .C)alkyl: -OH; qjano; 
.CONR*.R*.^ -NR\R\: -NR\C(=0)RV. -NR*.C(=0)0R\; -NR\S(=0)pRV -S(=0)pNR .R .>; 
(C, C4)alkyl including dimethyl, and (C, .C4)alkoxy wherein said alkyl and alkoxy are each 
5 independently substituted with 0 to 3 substituents independenUy selected from F and CI; 
(Ci .C2)aIkoxycarbonyl; (C, .C2)alkylcarbonyl; and (0, .C2)alkylcarbonyioxy. 

Where a R". substituent is present and consists of an alkyl. alkenyl. alkoxy. cycloalkyi 
or phenyl group, it may optionally be mono- or di-substituted in turn by a further substituent R*. 
which is independentiy selected from tiie above-recited groups. This Includes in particular 
10 (Ci C4)alkyl substituted with 1 to 3 substituents independentiy selected from F and CI. 
Accordingly, the substituent -CF, is a preferred definrtion of R' in the compounds of partial 
Formula (1.0.0). 

The R"b substituent is attached direcUy to the nitrogen atom of the heterocyclic group 
depicted in partial Formula (1 .0.0). and its presence is detemnlned by the subscript T- which is 

15 an integer independently selected from 0. 1. and 2. Where j Is 0. accordingly, the substituent 
R«^ is absent In that case that tiie nitrogen atom is attached by a covalent double bond to an 
adjacent atom in the heterocyclic group depicted in partial Fomiula (1.0.0). Where j is 1 or 2. 
ihevB will be one or two substituents R'\ attached to the nitrogen atom of \he heterocyclic 
group depicted in partial Formula (1.0.0). Where two such r\ substituents are attached, the 

20 nitrogen atom is in quatemary form. The substituent R^ is independentiy selected from the 
group consisting of hydrogen; (C, .C4)alkyl; (C^.C^alkenyl; (C, .C2)alkoxy; (C3 .C7)cyctoalkyl: 
and phenyl; wherein said alkyl. alkenyl. alkoxy. cycloalkyi and phenyl are substituted wrth 0 to 
2 substituents R^ wherein R« has the same meaning as in R' defined above, except tiiat it is 
selected Independentiy therefrom. 

25 The group represented by partial Fonnula (1 .0.1): 

r< 

^(R"Ji 



(1.0.1) 



represents a monocyclic heterocyclte group, or a bicyclic benzo-fused ring system containing 
said heterocycHc group wherein said heterocyclic group contains a total of 5- or 6- members of 
30 which one or two of said members is nitrogen, ttie presence of tiie optional second nitrogen 
atom being represented by: "[N]'; wherein said heterocyclic group or ring system is selected 
from ttie group consisting of pyrrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl: 
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pyridazinyl: piperazinyl: indolyl; Indazolinyl; benzimidazolyl: qulnolinyl; fecM^uinollnyl; and 
quinazolinyl. 

N-containing heterocyclic moieties of partial Formula (1.0.0) result in some of the 
following preferred embodiments of Regton a. represented by partial Formulas (1.0.4) through 
5 (1.0.10). inclusive: 




(1.0.7) 



(1.0.8) (1.0.9) (10-10) 

A further group of N-contalning heterocyclic phenylmethylene moieties (under A.2 
oomprises several subgeneric groups within partial Fonmula (1.1.0): 




(1.1.0) 

where the symbol " * * and R^; R'; R'; j and m are as defined above; 
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and R«.is a member selected from the group consisting of hydrogen; F; CI; -CO^R^ 
oxo- -oh; CN; NH, NH(C, -C)a.M; N(C, -CHdialky.; -CF3; (C -C.)a,ky.; (C. .C.)a.kenyh 
(C;.C.)a.kox^. (C3.C.)cydoa,M; and phen^; wherein said a.Ky. a..eny,. a.koxy. cycloalM 
andP^enylaresul,stitutedwith0to2substituentsR"vyhereinR- is a member 
nde den«y selected from the group consisting of F; C; -CO.R^ -OH; -ON; -CONR^I^; 
-NRrRV -NR^C(=0)RV -NR^C(=0)ORV. -NR\S(=0),R^; -S(=0),NR%RV. (C..C.)a.M 
including dimethyl, and (C, .C.)a.ko>cy wherein said alkyi and alkoxy are each independen«y 
substituted With 0 to 3 substituents independent^ selected from F and CK 
(0, Oalkoxycarbonyl; (C, -C^alkylcarbonyl; and (C, .C^alkylcarbonyloxy; and R . « 
selected from the group consisting of hydrogen; (C. .C.)alky.; (C .C.)alkenyl; (C, .C^alkco^; 
(C3-C.)cycloalkyl; C(=0)(C-C.)alkyl: S(=OMC,-C.)alkyl; and phenyl; wherein ^d al^. 
alkenyl alkoxy. cydoalkyl and phenyl are substituted with 0 to 2 substituents R wherein R 
has the same meaning as in above, except that ft is independently selected therefrom. 

The moiety of partial Formula (1.1.1): 



15 



(1.1.1) 



represents, inter alia, a monocycHc heterocyclic group containing a total of 5- 
members of whfch one saW member is nitrogen and Q is selected from O and S 

The heterocyclic group may be selected from the group consisting of oxazolyl; 
20 oxazolidinyl; isoxazolyl; thiazolyl; thiazolWinyl; fco-thiazolyl: morpholinyl and thiamorphoKnyl. 

Moieties of partial Fomtula (1.1.0) containing the group of partial Fomiula (1.1-1) 
result in the following preferred embodiments of R.^ a. represented by partial Fom,ulas 
(1.1.3) ttirough (1.1.9): 





25 



(1.1.4) 



(1.1.5) 





OCH3 



(1.1.7) 
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(1.1.8) (1.1.9) 

In alternative preferred embodiments the heterocyclic group may selected from the 
group consisting of triazolyl; triazlnyl; tetrazolyl; oxadiazolyl; and thiadiazolyl. 

5 Further prefen-ed embodiments of Region a, are represented by partial Fomiulas 

(1 .1 .20) through (1 .1 .24). inclusive: 




(1.1.20) (1.1.21) (1.1.22) (1.1.23) (1.1.24) 

Another class of which a moeities (under B) are {substituted)-amido-aryl or 
10 -heterocyclyl moieties which may be independently selected from several groups, as 
described in more detail below. 

The first such class of (substituted)-amido-aryl or -heterocyclyl moieties of Regjoo a are 
those in which the amido-aryl or -heterocyciyi portion of the group is substituted by alkyi-, 
alkenyl-, or alkynyl, as represented by partial Fomiula (2.0.0) 



15 




(2.0.0) 

where the symbol * * " and and R^; and m, R^ and R® in the further definition of A; 
are as defined in the partial fonmulas above, except that all of the above-recited substituents 
are selected independently. 
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The moiety A in partial Formula (2.0.0) is a member independently selected from the 
group consisting of several different classes of moieties; as discussed below. The first class 
represented by partial Formula (2.0.3) is a preferred embodiment of this invention 



wherein the symbols and m are as defined in the partial formulas further above, 
except that all of the at>ove-recited substituents are selected independentiy of their selection in 
said partial fonmulas further above; and the symbol: * * * indicates the point of attachment of 
the moiety A to the other, remaining portions of partial Formula (2.0.0). 

Further embodiments of moiety A are depicted by partial Formulas (2.0.4) and (2.0.5). 
Partial Formula (2.0.4) is: 



which represents a monocyclic heterocyclic group, selected from the group consisting 
of pyrrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; and pyrimidinyl. It is noted that in ttie 
moiety of partial Formula (2.0.3), the symbols R^^a and and \he subscript "j" which 
determines their presence, are as defined in the partial formulas further above, except that 'j" 
is 0 or 1 and all of the above-recited substituents are selected independentiy of their selection 
further above; and the symbol: * " indicates the point of attachment of the moiety A to the 
other, remaining portions of partial Formula (2.0.0). 

Further embodiments of moiety A are depicted by partial Formula (2.0.5) 




(2.0.3) 




* 




(2.0.5) 
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which represents a monocyclic heterdaromatic group containing a total of 5- memt>ers 
of which one said member is nitrogen and Q is selected from O and S where said S may 
optionally t>e in the sulfonate form. -S(=0)2. Said heterocydtc group may t>e selected from 
the group consisting of oxazotyl; feoxazolyi; thiazolyl; and /so-thlazolyl; triazolyl; triazinyl; 
5 tetrazolyl; oxadiazolyl; and thiadiazolyl. It is noted that the symlx)ls R^^a and R\, and the 
subscript Y which detenmines their presence, are as defined in the partial formulas further 
above, except that is 0 or 1 and alt of the above-recited substituents are selected 
independently of their selection in said partial formulas further above; and the symbol: * * * 
indicates the point of attachment of the moiety A to the other, remaining portions of partial 
10 Fomiula (2.0.0). 

The group is selected from a direct bond; -C(=0)-; and -S(=0)2-. In prefen^ed 
embodiments of the present invention R^a is a direct bond. It is provided, however, that where 
R^ is -CO or -SO2-. the divalent moiety is defined to additionally include the meaning of 
being a direct bond. 

15 In partial Fomiula (2.0.0), R^^ is a member selected from the group consisting of 

(C, JC6)alkyl; (C2 -C6)alkenyl; and (C2 .C6)alkynyl; wherein said alkyl. alkenyl, and alkynyl 
groups comprising R^ may be substituted with 0 to 3 substituents R^ where R^ is selected 
from the group consisting of F; CI; 0x0; hydroxy; (Ci .C2)alkyl; (C| .C3)alkoxy; -C(=0)OR^; 
C(=0)(Ci.C4)alkyl; .S(=0)2(Ci-C4)alkyl; ^=:0)NR^R«^; -NR^R^; -NR^C(=0)R^; 

20 .NR^C(=0)OR^; -NR^S(=0)2R^; and .S{=0)2NR^R**, where R^ and R^ are Independently 
selected from hydrogen and (Ci .C4)alkyl. 



The moiety is a member independently selected from the group consisting of 
divalent moieties of partial Formulas (2.0.6) through (2.0.16), inclusive: 
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(2.0.12) (2.0.13) (2.0.14) (2,0.15) (2.0.16) 

where the symbol: " indicates the point of attachment of the moiety to the 
5 nitrogen atom in partial Formula (2.0.0). and the symbol: " * * indicates the point of attachment 
of the moiety to the moiety R^^ which represents the remaining portions of partial Formula 
(2.0.0); and and R^ are each independently a memtDer selected from the group consisting 
of hydrogen; (Ci .C2)alkyl substituted by 0 or 1 substituent independently selected from F and 
OH; and (Ci .C2)alkoxy. 

iO The bridging element -N(RVW- may alternatively constitute or contain several 

different functionalities. The first and most preferred of these is an amide functionality, which 
may be represented as: -NR^-C(==0)-. Other functionality types include sulfonamtdo and 
ureido moieties within the scope of partial Fomnulas (2.0.6) through (2.0.16). 

Preferred alkyi and alkenyi groups R^ include: methyl; ethyl; feo-propyl; f-butyl; and 
15 propenyl (allyl). These alkyl and alkenyi groups may be substituted by 0 to 3 substituents R^^. 
It is preferred that where a substituent is present that it be a single substituent independently 
selected from F; CI; OH; GF3; CH3; OCH3; CN; NH2; NHCH3; N(CH3)2: NHCOCH3 and 
NCH3(COCH3). Consequently, groups of partial Formula (2.0.0) which are preferred 
embodiments of the present invention constituting Region a Include the following moieties of 
20 partial Fomnulas (2.0.30) through (2.0.36). inclusive: 




(2.0.34) (2.0.35) (2.0.36) 



25 
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The second class of (substituted)-amido-aryl moieties comprising Region a are those in 
which the amido-aryl portion of the group is substituted by -(cycloalkyl) or -alkyl(cycloalkyl), as 
represented by partial Formula (2.1.0). 




5 (2.1.0) 
where; A; W\ the symbol * *" and R^; R®; and m. R^ and R® in the further 
definition of A; have the same meaning as set out in the partial formulas further above, except 
that all of the above-recited substituents are selected independently of their selection further 
above. R^^ is a member independently selected from the group consisting of - 

10 -(CH2)n-(C3 .C7)cycloalkyl, where n is an integer selected from 0, 1. and 2; in the event h is 0, 
then the a-carbon atom of said (C3 -C7)cycloalkyl may be substituted by (Ci .C4)alkyl or phenyl, 
where said alky! or phenyl may be substituted by 1, or 2 of CH3. OCH3. OH or NH2; and m the 
event that n is 1 or 2, the resulting methylene or ethylene group may be substituted by of F; CI; 
CN; NH2; N(CH3)2; OH; OCH3; (Ci -C4)alkyl; or phenyl. It will also be further noted that the 

15 basic (C3 .C7)cycloalkyl group comprising R^ may also be substituted by 0 to 3 substituents 
R^ where R^ has the same meaning as defined further above with respect to substituents for 
group R^^ under partial Formula (2.0.0), but independently selected therefrom. 

Representative cycloalkyl and alkylcycioalkyi groups within the scope of R^ include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl; cyclopropylmethyl; cyctobutylethyl; 
20 cyclopentylpropmethyl; and cyclopentylmethyl. More preferred single substituents for these 
cycloalkyl and alkylcycioalkyi groups include F. CI. and CN. especially OH; OCH3; and NH2. 
Accordingly, groups of partial Fonmula (2.1.0) which are prefen-ed embodiments of Region a 
include partial Formulas (2.1.3) through (2.1.10). 




25 (2.1.3) (2.1.4) (2.1.5) (2.1.6) 
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OCH3 

(2.1.7) (2.1.8) (2.1.9) (2.1.10) 

The third class of (substitutecl)-amido-aryl moieties of Region a are those in which the 
5 amido-aryl portion of the group is substituted by aryl- and heterocyclyl-substituted-amtdo-aryl 
moieties of partial Formula (2.2.0). 




(2.2.0) 

where A; the symbol " * " and R^; R^ and m, R^ and R** In the definition of A; 
10 have the same meaning as set out above, except that all of the above-recited substituents are 
selected independently. 

The moiety R^ may be selected from the group consisting of phenyl; furyl; 
tetrahydropyranyl; tetrahydrofuranyl; oxetanyl; thienyl; pynolyl; pyrrolidinyl; oxazolyl; isoxazolyl; 
thiazolyl; isothiazolyl; imidazolyl; imidazolinyl; pyrazolyl; pyrazolinyl; oxadiazofyl; thiadiazolyl; 
15 triazolyl; p^dyl; pyrazinyl; pyridazinyl; piperazinyl; pyrimidinyl; pyranyl; azetidinyl; morpholinyl; 
parathiazinyl; Indolyl; isoindolyl; 3H-indolyl; indolinyl; benzo[5]furanyi; 2;3-dihydrobenzofuranyl; 
benzothienyl; IH-indazolyl; benzimidazolyl; benzoxazolyl; benzisoxazoly!; benzthiazolyl; 
benzoxdiazolyl; quinolinyl; isoquinolinyi; phthalazinyl; qulnazolinyi; and quinoxalinyl. 

Preferred meanings of are phenyl; pyrrolyl; oxazolyl; imidazolyl; pyridinyl; 
20 pyrimidinyl; triazolyl; indolyl; benzimidazolyl; benzotriazolyl; quinolinyl; thienyl; furfuryl; 
benzofuranyl; thiazolyl; oxazolyl; isoxazolyl; oxadiazolyl; and benzoxazol^; and 
benzoxadiazolyl. Most preferred are tetrahydropyranyl; oxetanyl; azetidinyl and 
tetrahydrofuranyl. Group R^ may be substituted by 3 substituents R^ where R^ has the 
same meaning as defined above but selected independently. 
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Altemative aryl and heterocyclyl groups falling within the scope of include phenyl; 
pyrrolyl; imidazolyl; pyridyl; oxazolyl; furyl; and benzofuranyl. Prefen-ed single or double 
substituents for these groups include -CN; -F; -CI; -CONH2; -CH3; -CF3; and -OCH3. 

Accordingly, groups of partial Formula (2.2.0) which are prefen-ed embodiments of 
5 Region a include partial Formulas (2.2.3) through (2.2.14) 



10 




(2.2.3) 




N 




(2.2.4) 






(2.2.5) 




(2J2.6) 




(2.2.11) 



(2.2.12) 



(2.2.13) 



(2.2.14) 



rRwiiffliB^ may be considered to be to the left-hand end of the molecule of the present 
invention as depicted, and comprises a bridging element between Region a described above, 
1 5 and Region Y described below. 



The alkyi bridging element of Region P comprises a moiety of partial Fonnula (3.0.0): 
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T 

(3.0.0) 

where the symbol " * " represents the point of attachment of the alkyi bridging element 
moiety of partial Formula (3.0.0) to Region cl of the modulator compound of Formula (I); and the 
5 symbol " represents the point of attachment of the alkyl bridging element moiety of partial 
Formula (3.0.0) to Region Y of the modulator compound of Fomnula (i). Substituents and 
R^^ are both independently selected from the group consisting of hydrogen; (C1-C2) alkyl 
including dimethyl; hydroxy; and (C1-C3) alkoxy; provided that only one of R^ and R^' may be 
(C1-C3) alkoxy or hydroxy, the other one of R^ or R^* being selected from hydrogen and 
1 0 (C1-C2) alkyl Including dimethyl. 

Accordingly, R^ and R^^ may be hydrogen; methyl; ethyl; dimethyl, /.e., two methyl 
groups joined to the single carbon atom to which R^ or R^^ is attached; hydroxy; methoxy; 
ethoxy; or propoxy. 

Some representative embodiments of the alkyl bridging element of partial Formula 
15 (3.0.0) include the following moiebes of partial Fonnulas (3.0.1) through (3.0.7), inclusive: 

CH3 ^CH, OH OCH3 OCH3 OH .^V^ 

.X^ -V ^OCH. 

CH3 CH3 CH3 I CH3 ^ 

CH3 

(3.0.1) (3.0.2) (3.0.3) (3.0.4) (3.0.5) (3.0.6) (3.0.7) 



In the most preferred embodiments of the modulator compounds of the present 
20 invention, tx>th R^ and R^^ are hydrogen, and the alkyl bridging element of partial Fonmula 
(3.0.0) is unsubstituted etiiylene. In preferred embodiments a single methyl, hydroxy, or 
methoxy substituent may be present resulting in alkyl bridg[ng elements such as those of 
partial Fonnulas (3.0.8) through (3.0.10): 



CH3 H3C CH3 

25 (3.0.8) (3.0.9) (3.0.10) 



fR K flinn y1 comprises an aza-bicyclic moiety of partial Formula (4.2.0): 
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15 




(4.2.0) 

where " * " is a symbol which represents the point of attachment of the moiety of 
partial Formula (4.2.0) to Regjon P of the compound of Formula (I); and • is a symt)ol 
5 representing the point of attachment to Region 5. The substituent group R*^ is absent or is a 
member selected from the group consisting of. (Ci -C4)alkyl substituted by 0 or 1 substituent 
independently selected from (Ci .C2)alkoxy and -COaR^ where R^ is as defined above; and 
-->0; it being understood that in the case where the substituent R^^ is present the nitrogen 
atom of partial Formula (4.2.0) is In quatemary form. 

10 in the moiety of partial Fomiula (4.2.0) defines a bridging element and may be a 

direct bond, or selected from the group consisting of the moieties of partial Formulas (4.2.1) 
thnDugh (4.2.6): 

(4.2.1) (4.2.2) (4.2.3) 



/S--^-- 

R« 

(4.2.4) (4.2.5) . . (4.2.6) 

R^ may be selected from hydrogen phenyl; (C,.C4)aIkyl substituted by 0 or 1 
substituent independently selected from (Ci ,C2)alkoxy and -CO2R* where R^ is as defined 
20 further above; (C3 .C6)cycloaIkyI; -COaR^; (C, -C2)alkoxycarbonyl; ^O; -C(=0)NR^R^; 
-S(=0)p(Ci -C4)alkyl; and (Ci .C2)alkylcarbonyL 

The subscripts "k". "1" and "m" are each an integer independently selected from 0, 1. 
2, and 3. 

In prefen-ed embodiments of partial Formula (4.2.0). there are two carbon atoms 
25 between the point of attachment to Region 6 and the nitrogen atom point of attachment of the 
moiety of partial Formula (4.2.0) to Region p. Preferably, this relationship is maintained, 
whatever the definitions of k, I. and m. 
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Included among preferred embodiments of partial Formuta (4.2.0) are partial 
Formulas (4.2.16) through (4.2.27). The dashed lines indicate the points of attachment A 
number of conformers of partial Formula (4.2.0) are illustrated: 




5 (4.2.16) (4.2.17) (4.2.18) 4.2.19) (4.Z20) (4.2.21) 

6 $ ^ 

: : : : : i 

(4.2.22) (4.2.23) (4,2,24) (4.2.25) (4.2.26) (4.2.27) 

The group is selected from hydrogen; phenyl; (Ci .C4)alkyl substituted by 0 or 1 
10 substituent independently selected from (Ci .C2)alkoxy and -C02R'*; (C3 .C6)cycloalkyl; 
C(=0)(C,-C4) alkyi; S(=0)2(Ct-C4)alkyl; -j^O; -C(=0)NR\r\; -S(=0)p(Ci-C4)alkyl: and 
(Ci -C2)alkylcarbonyl; where R^ rV and R\; are as defined further above, but selected on an 
independent basis. It is generally more preferred that the nitrogen atom be unsubstituted, /.e.. 
that R^ is hydrogen, but other preferred embodiments include those where R" is methyl, 
15 methyl cartK>xylate, methytcart)onyl, or -*^0. Quaternary salts also may be provided. 

The substituent group R*^ is preferably absent 

fRftgiftn 5] constitutes the right-hand end of the compounds of Formula (I) and is 
attached directly to Regton y described above. Region 6 comprises three different groups: bicyclic 
heterocycles; sut>stituted amides and monocyclic heterocycies, all of which are described in 
20 detail below. 

The first group of moieties (under A.) comprises two-nitrogen-atom-containing five 
membered heterocyclic moieties of partial Formulas (5.0.0) through (5.0.10): 
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5 




(5.0.7) (5.0.8) (5.0.9) (5.0.10) 

where the symbol: " * " indicates the point of attachment of each of the moieties of 



1 0 partial Fomiulas (5.0.0)'fhrough (5.0.10). inclusive, to R,gto„ y. 

One of the two nitrogen atoms in the heterocyclic moieties of partial Fonnulas (5.0.0) 
through (5.0.10) is substituted by R"b through R%. R^^. and R*,. and these substituents are 
selected from hydrogen; -COzR^ -C(=0)NR\R*b; -S(=0)pNR\RV where: R*; R*.; and R\are 
as defined further above but selected on an independent basis; -*0; (Ci .C2)ali^lcarfoonyl; 
15 -(Ci .C4)alkyl; -(CH2)„.(C3 .C7)cycloalkyl; -(Ca .C3)alkenyl; -(CH2)^(phenyi); and -(CH2)„XHET,). 
where n is an integer selected from 0. 1. and 2; wherein said (Ci -C4)all«yl, alkenyl, cydoalkyl. 
phenyl, and HETi groups are independently substituted with 0 to 3 sut)stituents R^. 

The symbol "HETi" is intended to mean a heterocydyl group selected from the group 
consisting of thienyl; oxazolyl; isoxazolyl; thiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; 

20 thiadiazolyl; triazolyl; pyridyl; pyrazinyl; pyridazinyl; pyrimidinyl; parathiazinyl; and morpholinyl. 
The heterocydyl group HETi may be attached directly or through an alkylene bridge, which is 
encompassed within the scope of *-(CH2)„-", where n is an integer selected from 0. 1, and 2. 
Where this heterocydyl group, or an alkyi, alkenyl. cydoalkyl or phenyl group defining one of 
the R" groups is present, it may be substituted in tum by a substituent group R^. The group 

25 R" is selected from the group consisting of -F; -CI; -OH; -ON; -C(=0)0R"; -C(=0)NR"r*'; 
-NR"R«: -NR»C(=0)R«'; -NR'»C(=0)0R«»; -NR"S(=0)2R"; -S(=0)2NR"R««; (C,.C4)alkyl 
induding dimethyl, and (C, .C4)alkoxy wherein said alkyt and alkoxy are each independently 
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substituted with 3 substituents independentJy selected from F and CI; (Ci .(^aiicoxycarbonyl; 
(C, .C2)alkylcarbonyl: and (C, .C2)alkylcarbonyloxy. The substituents and R*® are in lum 
selected from hydrogen and (Ci .C2)alkyf. In the most preferred compounds of Fomiula (I), 
these nitrogen atoms will be substituted either with hydrogen or methyl. 

5 The remaining substituents: R^\;R^\; R^\: through R^\. R", through R**,. R**, 

through R^c. and R% through R^i. are each independently selected from the group consisting 
of hydrogen; OH; CF3; -CN (C, .C3)alkoxy; -C(=0)OR*; -C(=0)NR''.rV -NR\rV 
-NR'*.C(=0)R'*t; -NR*.C(=0)0RV -NR*.S(=0)pRV and -S(=0)pNR^R\ where R^ r"^ and 
R\ are as defined further above; -(C, .C4)alkyl; -{CHjMCa .C7)cycloalkyl; -{C2 -C3)alkenyl; 
10 -{CHJ^Cphenyl); and -(CHzJ^CHET,), where n is an integer selected from 0. 1. and 2 and 
HETi, including possible subsitutents are as defined above. 

Accordingly, prefenred embodiments of monocyclic heterocyclic moieties of partial 
Fomiulas (5.0.0) through (5.0.10) optionally substituted as above-described include partial 
Fonnulas (5.0.15) through (5.0.30): 



15 




(5.0.23) (5.0.24) (5.0.25) (5.0.26) 
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15 




(5.0.27) 






(5.0.30) 



The preferred subclass of moieties under partial Formulas (5.0.0) through (5 0 10) are 
those wherein r", through R"e. R% through R«, . R« through R« . and R% through R«*.. 
are taken together in their same subscript denominated pairs along with the remaining 
portions of the moieties of partial Fonmulas (5.0.0) through (5.0.10) to form a fused bicyclic 
ring system comprising benzimldazolyl; purinyl. /.e.. imidazopyrimidinyl; or imidazopyridinyl. 
The abovesnentioned fused bicyclic ring systeihs are also optionally substituted with up to 3 
subsfituents R« selected from F; CI; oxo; -OH; -CN; (C, .C2)alkyl; <iF,- -C(=0)OR«'- 
^Pj^j^es. .NR6Bc(=o)R«: -NR«C(=0)OR«': -NR"S(=0).R«- and 
-S(=0)2NR«»R'«. where R^* and R^ are each selected from hydrogen and (C, .C2)alkyl. 

Preferred embodiments of this type of moiety under partial Fonnulas (5.0.0) through 
(5.0.10) are illustrated in the following partial Formulas (5.0.35) through (5.0.47) 



10 -C(=0)NR"r' 







(5.0.35) (5.0.36) 



(5.0.37) 



(5.0.38) 



(5.0.39) 




CH, 



(5.0.40) 





(5.0.43) 





(5.0.45) 




1 



(5.0.47) 
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Another class of moieties (under B.) defining 1^ 6 of the compounds of Fonnula (I) 
are (substituted)-amides. carbamates or ureas which includes subclasses consisting of alkyi-. 
cycloalkyK and alkenyl substituents; and aryl and heterocyclyl substituents. The first subclass 
5 comprises moieties of partial Formula (5.1 .0): 



20 



N' 



(5.1.0) 

where the symbol has the same meaning as defined further above; is 
hydrogen or (C, .C2)alkyl; and W« is selected from the moieties of partial Formula^ (5.1.1) 
10 through (6.1.12), inclusive: 



Q 8 



75 



(5.1.1) (5.1.2) (5.1.3) 



(5.1.4) 



R' 



15 (6.1.5) (6.1.6) (5.1.7) 



(5.1.8) 



(9), 
S 



V- A- AX A. 



R" Ft" R" k' Ft" 



(5.1.9) (5.1.10) (5.1.11) (5112) 

where the symbol: "->" indicates the point of attachment of the moiety represented 
by partial Formulas (5.1.1) through (5.1.12) to the nitrogen atom in partial Formula (5.1.0). and 
tl^^ symbol:^- * " indicates the point of attachment of the moiety W» to R". The substituents 
R'" and R'= are independently selected from hydrogen; (C, .C2)alkyl subsfituted by 0 or 1 
substituent independently selected from OH; and (d .C2)alkoxy. 

The group R" may be selected from (C, .C6)alkyl; (C^ .C6)alkenyl: and 
25 -(CH2)„.(C3.C7)cycloalkyl. where n is 0. 1. or 2; and where said alkyl. alkenyl. alkynyl and 
cycloalkyi groups are substituted with 0 to 3 substituents r". where R" is selected from oxo; 
-OH; (C, .C2)alkyl; (0, .C3)alkoxy; -CFj; -C{=0)OR": -C(=0)NR"r~; -NR^R"; 
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-NR"C(=0)R«>: -NR^C(=0)OR«': -NR"S(=OfcR«'; and -S(=OfcNR«R". where R'» and R" 
are each hydrogen or (C, .COalkyl. 

Preferred groups of Fonnula 5.1 .0 include ureas and amides. Carbamates are most 
preferred. 

5 The alkyi and alkenyl groups comprising the moiety R" preferably include such 

groups as methyl; ethyl; /so-propyl; f-butyl; and propenyl (allyl). These alkyI and alkenyl 
groups are substituted by 0 to 3 subsBtuents R« redted above. It is preferred that where a 
subsBtuent is present that it be a single subsfituent selected from -OH; ^F^; -CH,; -OCH3; 
and -NH2. Consequently, groups of partial Fomiula (5.1.0) which are prefened embixiiment^ 
10 of Region 6 include partial Fonnulas (5.1.15) through (5.1.22): 



15 



20 



25 



H,C. 



< VcH 



(5.1.15) (6.1.16) (5.1.17) 

Q 



.CH3 



(5.1.18) 



hP 

/ O 



.F3C 



(5.1.19) (5.1.20) (5.1^1) (5.1.22) 

Another subclass of (substituted).amkle. carbamate, or urea moieties defining 5 
includes aryl and heterocydyl substituents. This second subdass comprises moieties of 
partial Fonnula (5.2.0): 



(5.2.0) 

where the symbol: " * •; r"; and have the same meanings as under the definition 
of partial Fonnula (5.1.0) above; and under W» the symbol: is as defined under the 
Formula (5.1.0). The group R« is selected from phenyl; dnnolinyl; fury!; thienyl; pyrrolyl; 
oxazolyl; isoxazolyl; thlazolyl; isothiazdyl; imidazolyl; imidazolinyi; pyrazolyl; pyrazolinyl; 
oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazlnyl; pyridazinyl; pyrimidinyl; parathiazinyl; 
indolyl; isoindolyl; indolinyl; benzo[6Ifuranyl: 2;3-dihydroben2ofuranyl: benzofbjthfophenyl; 1H- 
indazolyl; benzimidazolyl; benzthiazolyl; quinolinyl; isoquindinyl; phthalazinyl; quinazolinyl; and 
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quinoxalinyl. The aryl or heterocydyi groups comprising R^^ may be substituted by 3 
substituents where has the same meaning as defined above. Accordingly, preferred 
embodiments of the compounds of the present invention include partial Formulas (5.2.1) 
through (5.2.10): 

F pCH 




(5.2.6) (5.2.7) (5.2.8) (5.2.9) (5.2.10) 

Another class of moieties (under C.) defining Region 5 of \he compounds of Fomiula (I) 
comprises two subclasses of (substituted)-heteroc^clyl moieties. The first subclass (under 
C.2.) of such heterocyclyl moieties is selected from those of partial Formula (5.3.0): 




(5.3.0) 

where the symbol: * * " indicates the point of attachment of partial Fonnula (5.3.0) to 
Region Q Is N, O or S; and R^a and R^b. , are independently selected from the group 
consisting of hydrogen, -(Ci -C2)alkylcarbonyl; -(Ci .C4)alkyl; -(CH2)n-(C3 .C7)cycloalkyl; 
-(C2 -C3)alkenyl: -(CH2)n^(phenyl); and -(CH2)n«(HET2). where n is an integer selected from 0, 1. 
and 2. Further, j has the same meaning as above, but is selected independentiy. It is more 
preferred that j is 0. in which case the R% substituent is absent. However, preferred 
embodiments of the present invention also include those wherein j is 1 and R% is methyl. 

The heterocyclyl group HET2 may be selected from the group consisting of thienyl; 
oxazolyl; isoxazolyl; thiazotyl; isothiazolyl; pyrazolyt; oxadiazoiyi; thiadiazolyl; triazolyl; pyridyl; 
pyrazinyl; pyridaanyl; pyrimidinyl; paraOiiazinyl; morpholinyl. 



wo 00/38680 



-37- 



PCT/IB99/02048 



The above-mentioned alkyl. alkenyl. cycloalkyl. phenyl, and heterocyclyl groups are 
optionally substituted with up to 3 substituents R^' independently selected from the group 
consisting of F; CI; -C<=0)OR«: -OH; -CN; C(=0)(C,-C4)alkyl; S(=0)2(Ct-C4)a!kyl; 
-CONR«R«; -NR^R**-: .NR"C(=0)R«: -NR~C(=0)0R". .NR^S(=0)2R^; -S(=0)2NR~R«: 
5 (C, .C4)alkyl Including dimethyl, and (C, .C4)alkoxy each substituted with 1 to 3 substituents 
independently selected from F and CI; (C, .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and 
(C, .C2)alkytearbonytoxy. where R" and R** are each a member independently selected from 
the group consisting of hydrogen; and (Ci .C2)alkyl. 

The heterocydyfc group which constitutes a part of the moiety of partial Fomiula 
0 (5.3.0), may be a five membered monocyclic group containing twvo or more of N. O or S. for 
example oxazolyl; feoxazolyl: thiazolyl: /so-thiazolyl; triazolyf; triazinyl: tetiazolyl: oxadiazolyl; 
and thiadlazolyi. 

Preferred embodiments Indude Formulas (5.3.5) Uirough (5.3.9): 



Accordingly, the following are preferred embodiments of the compounds of the 
present invention comprising moieties defining 5 In accordance witti partial Formula 
(5.3.0). as represented by partial Fomiulas (5.3.15) through (5.3,26): 




15 



(5.3.5) (5.3.6) (5.3.7) (5.3.8) 




CI 



20 



(5.3.15) 



(5.3.16) 



(5.3.17) 



(5.3.18) 
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fS 



NHSO2CH3 



(5.3.19) 




(5.3.21) 



(5.3.22) 



(5.3.23) 



(5.3.24) 



(5.3.25) 



(5.3.26) 

The secxjnd subclass of moieties (under C.2.) defining Region 5 may be selected from 
those of partial Formula (5.4.0): 




10 



(5.4.0) 

where Q, R*", and R^ have the same meaning as defined above, but are selected 
independently. 

The heterocyclic group may be the same as in Formula 5.3.0 except that the nitrogen 
atom is the point of attachment Accordingly, Fonnulas (5.4.5) through (5.4.8) result 



90 



15 



R 

d9o/ 



(5.4.5) 



(5.4.6) 



(5.4.7) 



(5.4.8) 



The following preferred embodiments of R«aio„ 6 are represented by partial Formulas 
(5.4.10) through (5.4.17): 
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— N I 

H3C 
(6.4.10) 




(5.4.11) 



H3Q 
•— N I 

(5.4.12) 



— N I 



(5.4.14) 



(5.4.13) 




(5.4.15) 



(5.4.17) 



10 



15 



25 



The compounds of the present invention may be utilized in the form of adds esters 
or other chemical derivatives. It is also within the scope of the present invention to utilize 
those compounds in the fom, of phamiaceutically acceptable salts derived from various 
organic and inonganic acids and bases in accordance with procedures well known in the art 
The expression "pharmaceutically acceptable salt" as used herein is intended to mean an 
achve ingredient comprising a compound of Fomnula (I) utilized in the fomi of a salt thereof 
especially where said salt fomi confers on said active ingredient imp,x>ved phamiacokinetic 
properties as compared to the free fbm, of said active ingredient or other previously disclosed 
saltform. 



A phamr«ceutlcally acceptable salt fom, of said active ingredient may also initially 
confer a desirable phamr«cokinetic property on said active ingredient which it did not 
previously possess, and may even positively affect the phamiacodynamics of said active 
irigredient with respect to its therapeutic activity in ttie body. 

The phamnacokinetic properties of said active ingredient which may be favorably 
20 affected Include, e.g., the manner in which said active ingredient is transported across cell 
membranes, which in turn may direcHy and positively affect tiie absorption, distribution 
biotransfom^ation or excretion of said active ingredient While «,e route of administration oi 
the phamiaceutical composition is Important and various anatomical, physfological and 
pathological factors can critically affect bioavailability, the solubHity of said active ingredient is 
usually dependent upon tiie character of 0,e particular salt fomi Uiereof which it utilized 
Further, an aqueous solution may provide the most rapid absorption of an active ingredient 
mto Oie body of a patient being treated, while lipid solutions and suspensions, as well as solid 
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dosage forms, may result in less rapid absorption. Oral Ingestion of said active ingredient is 
the most preferred route of administration for reasons of safety, convenience, and economy, 
but absorption of such an oral dosage form can be adversely affected by physical 
characteristics such as polarity, emesis caused by initation of the gastrointestinal mucosa. 
5 destruction by digestive enzymes and low pH. in-egular absorption or propulsion in the 
presence of food or other drugs, and metabolism by enzymes of the mucosa, the intestinal 
flora, or the liver. Formulation of said active ingredient into different pharmaceuticalty 
acceptable salt forms may be effective in overcoming or alleviating one or more of the above- 
recited problems encountered with absorption of oral dosage fonns. 

10 Well-known pharmaceutically acceptable salts include, but are not limited to acetate, 

adipate, alginate, aspartate, benzoate, benzenesulfonate, besylate, bisulfate, butyrate, citrate, 
camphorate. camphorsulfonate, cyclopentanepropionate, digluconate, dodecysultete, 
ethanesulfonate. fumarate, glucoheptanoate, gluconate, glycerophosphate, hemlsuccinate, 
hemisulfete, heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2- 

15 hydroxyethanesulfonate. isethionate, lactate, lactobionate, maleate, mandelate, 
methanesulfonate, 2-naphthalenesulfonate. nicotinate, nitrate, oxalate, oleate, pamoate, 
pectinate, persulfate. 3-phenylpropionate, phosphonate, picrate. pivalate. propionate, 
salicylate, sodium phosphate, stearate. succinate, sulfate, sulfosalicylate. tartrate, thiocyanate. 
thiomalate, tosylate. and undecanoate. 

20 Base salts of the compounds of the present invention include, but are not limited to 

ammonium salts; alkali metal salts such as sodium and potassium; alkaline earth metal salts 
such as calcium and magnesium; salts with organic bases such as dicyclohexylamine. 
meglumine, N-methyl-D-glucamine. tris-(hydroxymethyl)-methylamine (tromethamine). and 
salts with amino acids such as arginine. lysine, etc. Compounds of the present invention 

25 which comprise basic nitrogen-containing groups may be quatemized with such agents as 
(C1-C4) alkyi halides, e.g., methyl, ethyl, feo-propyl and fert-butyl chlorides, bromWes and 
iodides; di(Ci-C4) alkyI sulfate, e.g., dimethyl, diethyl and diamy! sulfates; (CurCia) alkyI 
halides, e.g., decyl, dodecyl, lauryl, myristyl and stearyl chlorides, bromides and iodides; and 
aryKCi-C4) alkyI halides. e.g.. benzyl chloride and phenethyl bromide. Such salts pennit the 

30 preparation of both water-soluble and oil-soluble compounds of the present invention. 

Among the above-recited pharmaceutical salts those which are preferred include, but 
are not limited to acetate, besylate. citrate, fumarate, gluconate, hemlsuccinate. hippurate. 
hydrochloride, hydrobromide. isethionate, mandelate. meglumine, nitrate, oleate, 
phosphonate. pivalate. sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate. 
35 thiomalate. tosylate. and tromethamine. 
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Multipie salts forms are included vwthin the scope of the present invention where a 
compound of the present invention contains more than one group capable of forming such 
pharmaceutlcally acceptable salts. Examples of typical multiple salt forms include, but are not 
limited to bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and 
5 trihydrochloride. 

The compounds of this invention can be administered alone but will generally be 
administered in admixture with one or more suitable pharmaceutical excipients, diluents or 
earners selected with regard to the intended route of administration and standard 
pharmaceutical practice. 

10 For example, the compounds of the fonnula (I) can be administered orally or 

subiingually In the fomi of tablets, capsules, ovules, elixirs, solutions or suspensions, which 
nfiay contain flavouring or colouring agents, for Immediate or controlled release applications. 

Such tablets may contain exclpients such as microcrystalline cellulose, lactose, 
sodium citrate, caldum carbonate, dicaldum phosphate and glycine, disintegrants such as 
15 starch (preferably com, potato or tapioca starch), alginic add and certain complex silicates, 
and granulation binders such as polyvinylpyrrolidone, sucrose, gelatin and acada. 
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc 
may be induded. 

Solid compositions of a similar type may also be employed as fillers In gelatin 
20 capsules. Preferred exdplents in this regard Indude lactose or mHk sugar as well as high 
molecular weight polyethylene glycols. For aqueous suspensions and/or elbdrs, the 
compounds of the formula (I) may be combined with various sweetening or flavouring agents, 
colouring matter or dyes, with emulsifying and/or suspending agents and with diluents sudh as 
water, ethanol, pn^pylene glycol and glycerin, and combinations thereof. 

25 The compounds of the formula (I) can also be injected parenterally, for example, 

intravenously, intraperitoneally, Intrathecally. intraventricularty. intrastemally. intracranially, 
intramusculariy or subcutaneously, or they may be administered by infusion techniques. They 
are best used in the form of a sterile aqueous solution which may contain other substances, 
for example, enough salts or glucose to make the solution isotonic with blood. The aqueous 

30 solutions should be suitably buffered (preferably to a pH of from 3 to 9). if necessary. The 
preparation of suitable parenteral formulations under sterile conditions is readily accomplished 
by standard pharmaceutical techniques well known to those skilled in the art. 

For oral and parenteral administration to human patients, the daily dosage level of the 
compounds of the fomiula (I) will usually be from 1 microgrann/kg to 25 mg/kg (in single or 
35 divided doses). 
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Thus tablets or capsules of the compound of the formula (I) may contain from 0.05 
mg to 1.0 g of active compound for administration singly or two or more at a time, as 
appropriate. The physidan in any event will detennine the actual dosage which will be most 
suitable for any individual patient and it will vary with the age, weight and response of the 
5 particular patient The above dosages are exemplary of the average case. There can, of 
course, be individual instances where higher or lower dosage ranges are merited and such 
are within the scope of this invention. 

The compounds of formula (I) can also be administered intranasaliy or by inhalation 
and are convenientiy delivered in the form of a dry powder inhaler or an aerosol spray 

10 presentation from a pressurised container or a nebuliser with the use of a suitable propellant 
eg dichlorodiffuoromethane, trichlorofluoromethane, dichtorotetrafluoroethane. a 
hydrofluoroalkane such as 1.1,1,2-tetrafluorethane (HFA 134a). cartDon dioxide or ottier 
suitable gas. In Oie case of a pressurised aerosol, the dosage unit may be determined by 
providing a valve to deliver a metered amount The pressurised container or nebuliser may 

15 contain a solution or suspension of the active compound, eg using a mixture of ethanol and 
the propellant as the solvent which may additional contain a lubricant, eg sorb'rtan trioleate. 
Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator 
may be formulated to contain a powder mix of a compound of the fonnula (I) and a suitable 
powder base such as lactose or starch. 

20 Aerosol or dry powder formulations are preferably anranged so that each metered 

dose or -pufT contains from 20 ^g to 20 mg of a compound of the formula (I) for delivery to tiie 
patient The overall daily dose with an aerosol will be in the range of from 20 jig to 20 mg 
which may be administered in a single dose or, more usually, in divided doses throughout the 
day. 

25 . Alternatively, the compounds of the formula (I) can be administered In the form of a 

suppository or pessary, or they may be applied topically in the form of a lotion, solution, cream, 
ointment or dusting powder. The compounds of the formula (I) may also be transdermally 
administered by the use of a skin pateh. They may also be administered by ttie ocular route, 
particularly for treating neurological disorders of the eye. 

30 For ophthalmic use. the compounds can be formulated as micronised suspensions in 

isotonic. pH adjusted, sterile saline, or, preferably, as solutions in isotonic, pH adjusted, sterile 
saline, optionally in combination witti a preservative such as benzylalkonium chtoride. 
Altemativety. they may be formulated in an ointiiient such as petrolatum. 

For application topically to ttie skin, tiie compounds of the fonnula (I) can be 
35 formulated as a suitable ointment containing the active compound suspended or dissolved in, 
for example, a mixture with one or more of tiie following: mineral oil, liquid petrolatum, white 



wo 00/38680 



PCT/IB99/02048 



-43- 

petrolatum. propylene glycol, polyoxyethylene polyoxypropylene compound, emulsifying wax 
and water. Altematively. they can be fomiulated as a suitable lotion or cream, suspended or 
dissolved in. for example, a mixture of one or more of the following: mineral oU. sorWtan 
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters wax. cetearyl 
5 alcohol, 2*octyldodecanol, benyl alcohol and water. 

The compounds of Formula (I) are described herein as possessing biological activity 
such that they are able to modulate CCR5 chemokine receptor activity and consequent or 
associated pathogenic processes subsequently mediated by the CCR5 receptor and its 
ligands. The expression "modulate CCR5 chemokine receptor activit/' as used herein is 

10 intended to refer to manipulation of the basic physiological processes and agencies which 
involve CCR5 chemokine receptors and their ligands. Included within the scope of this 
intended meaning are all types and subtypes of CCR5 receptors, in whatever tissues of a 
particular patient they are found, and in or on whatever components of the cells comprising 
those tissues they may be kH:ated. Most commonly, CCR5 receptors are situated on the cell 

15 membranes of particular cell types such as monocytes. CCR5 receptors participate In and 
define, along with various endogenous ligands to which ttiey are naturally bound. sgnaOng 
pathways which control important cellular and tissue functions by means of the influence 
which they exert on the movement of agents such as Uie chemokines. Into and out of those 
cells and tissues. 

20 The basic functioning of tfie CCR5 receptors and ttieir ligands may be modulated in a 

number of ways, and ttie scope of ttie present invention is not limited in ttiat regard to any 
particular existing or hypotfiesized pattiway or process. Thus, included witfiin tiie intended 
meaning of modulation of CCR5 chemokine receptor activity, is ttie use of syntiietically 
derived modulators introduced into a patient being treated, such as the compounds of 

25 Formula (i) described herein. These exogenous agents may modulate CCR5 receptor activity 
by such well known mechanisms as competitive binding in which ttie natural ligands are 
displaced and ttieir inherent functtons dismpted. However, ttie present invention Is not Omited 
to any such spedfic mechanism or mode of action. Thus, •modulation" as used herein is 
Intended to encompass preferably antagonism, but also agonism. partial antagonism and/or 

30 partial agonism. Correspondingly, ttie temri 'ttierapeutically effective amounf means ttie 
amount of ttie subject compound tiiat will elicit the biotaglcal or medical response of a tissue, 
system, animal or human that is t>elng sought. 

The term "patienf in tfiis specification refers particulariy to humans. However ttie 
compounds, metiiods and pharmaceutical compositions of ttie present Invention may be used 
35 in the treatment of animals. 
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Further included within the scope of the present invention are metabolites or residues 
of the compounds of Formula (I) which possess biological activity such that they are able to 
modulate CCR5 chemokine receptor activity and consequent or associated pathogenic 
processes subsequently mediated by the CCR5 receptor and its ligands. Once synthesized, 
the CCR5 chemokine receptor modulating activities and specifidties of the compounds of 
Formula (I) according to the present invention may be determined using in vitro and in vivo 
assays which are descril>ed in detail further below. 

The desirable biologteal activity of the compounds of Formula (I) may also be 
Improved by appending thereto appropriate functionalities which enhance existing biological 
properties of the compound, Improve the selectivity of the compound for the existing biological 
activities, or add to the existing biological activities further desirable biok)gtcal activities. Such 
modifications are known In the art and include those which increase twotogical penetration Into 
a given biological system, e.g., blood, the lymphatic system, and central nervous system; 
increase oral availability, increase solubility to allow administration by injection; alter 
metabolism; and alter the rate of excretion of ttie compound of Formula (I). 

The dosage and dose rate of the compounds of Formula (I) effective for treating or 
preventing diseases and conditions in a patient which are mediated by or associated witti 
modulation of CCR5 chemokine receptor activity as described herein, as well as for favorably 
affecting tiie outcome thereof In said patient in accordance witti the metiiods of treatment of 
the present invention comprising administering to said patient a Oierapeutically effective 
amount of a compound of Formula (I), will depend on a variety of factors such as ttie nature of 
ttie active ingredient ttie size of ttie patient ttie goal of ttie treatment ttie nature of ttie 
pattiology being treated, ttie specific phamnaceutical composition used, the concurrent 
treatments ttiat ttie patient may be subject to. and ttie obsen^tions and conclusions of ttie 
treating physician. 

Generally, however, the effective therapeutic dose of a compound of Formula (I) 
which will be administered to a patient will be between about 10 ^g (0.01 mgVkg and about 
60.0 mg/kg of Ixxly weight per day. preferably between about 100 \ig (0.1 mg)/kg and about 
10 mg/kg of body weight per day, more preferably between about 1.0 mg/kg and about 6.0 
mg/kg of body weight per day, and most preferably between about 2.0 mg/kg and about 4.0 
mg/kg of body weight per day of ttie active ingredient of Formula (I). 

Included wittiin ttie scope of the present invention are embodiments comprising 
coadministiBtion of, and compositions which contain, in addition to a compound of tiie present 
invention as active Ingredient additional Uierapeutic agents and active ingredients. Such 
multiple dmg regimens, often referred to as combination ttierapy. may be used In ttie 
treatment and prevention of any of Uie diseases or conditions mediated by or associated witti 
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CCR5 chemokine receptor modulation, particularly infection by human immunodefidency 
virus, HIV. The use of such combinations of therapeutic agents is especially pertinent with 
respect to the treatment and prevention of infection and multiplication within a patient in need 
of treatment or one at risk of becoming such a patient, of the human immunodeficiency virus. 
5 HIV, and related pathogenic retroviruses. The ability of such retroviral pathogens to evolve 
within a relatively short period of time into strains resistant to any monotherapy which has 
been administered to said patient is well known in the technical literature. 

In addition to the requirement of therapeutic efficacy which may necessitate the use of 
active agents in addition to the CCR5 chemokine receptor modulating compounds of Formula 

10 (I), there may be additional rationales which compel or highly recommend ttie use of 
combinations of drugs involving active ingredients which represent adjunct tfierapy. Le., which 
complement and supplement the function performed by the CCR5 chemokine receptor 
modulating compounds of the present invention. Such supplementary ttierapeutic agents 
used for ttie purpose of auxiliary treatinent include drugs which, instead of direcUy treating or 

15 preventing a disease or condition mediated by or associated witti CCR5 chemokine receptor 
modulation, treat diseases or conditions which directiy result from or indirecHy accompany the 
basic or underiying CCR5 chemokine receptor modulated disease or condition. For example, 
where the basic CCR5 chemokine receptor modulated disease or condition is HIV infedion 
and multiplication, it may be necessary or at least desirable to treat opportunistic infections. 

20 neoplasms, and ottier conditions which occur as ttie result of the immune-compromised state 
of the patient being treated. Ottier active agents may be used witti tiie compounds of Fomiula 
(I). e.g., in order to provide immune stimulation or to treat pain and inflammation whrch 
accompany ttie inrtial and fundamental HIV infection. 

Thus, the methods of treatment and phanmaceutical compositions of the present 
25 invention may employ ttie compounds of Formula (I) in ttie fonn of monottierapy, but said 
mettiods and compositions may also be used In ttie fomri of multiple ttierapy in which one or 
more compounds of Fomnula (I) are coadministered In combination wfth one or more known 
therapeutic agents such as those described in detail further herein. 

The present invention also provides mettiods of treatinent in whfch said 
30 pharmaceutical compositions are administered to a patient. Such mettiods relate to treating 
or preventing a disease or condition by modulating CCR5 chemokine receptor activity and 
consequent or associated pathogenic processes subsequently mediated by ttie CCR5 
receptor and Uie active ligands witii which it Interacts or is bound. CCR5 and ttie ottier 
chemotactic cytokine, /.e., chemokine, receptors, play a key role in Uie contix>l of a number of 
35 processes which take place in ttie bodies of animals. Chemokine receptors, of which more 
ttian forty different species divided into four families are presentiy known to exist, are proteins 
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having a number of structural features in common, which act through chemical signaling. In 
the a family of chemokines. one amino add (X) separates the first two cysteine residues, 
while in the p-chemokines the first two cysteine residues are adjacent to each other (C-C). 
Accordingly, these two families are kientified as CXC and CC chemokines. respectively. The 
5 chemokines bind specific cell-surface receptors t>elonging to the family of G-protein-coup!ed 
seven-transmembrane-domain proteins called "chemokine receptors", named in accordance 
with the class of chemokines which they bind, followed by "R" and a number. Thus. "CCR5" is 
a C-C chemokine receptor. See Horuk. Trends Pharm. ScL, 15.159-165 (1994) for further 
details. CCR5 thus belongs to the p-chemokine receptor family, which is currently known to 
10 contain eight members, CCR1 through OCRS. 

The CC type of chemokine receptor interacts with various signaling proteins, including 
the monocyte chemoattractant proteins. MCP-1, -2, -3. -4, and -5; eotaxin-1; macrophage 
inflammatory proteins MIP-1a. and MIP-ip; and those regulated upon activation which are 
normal T-cell expressed and secreted, RANTES. The CCR5 type of chemokine receptor in 
15 particular is known to interact with MIP-1a, MIP-ip; and RANTES in monocytes, activated T 
cells, dendritic cells, and natural killer cells. These p-chemokines do not act on neutrophils 
but rather attract monocytes, eosinophils, basophils, and lymphocytes with varying degrees of 
selectivity. 

The present invention relates to compounds of Formula (I) which are useful In treating 
20 or preventing HIV infection, and to methods of treatment and pharmaceutical compos'rtfons 
containing such compounds as the active ingredient It will be understood that the term "HIV" 
as used herein refers to human immunodefidency virus (HIV), which is the etiological agent of 
AIDS (acquired immune deficiency syndrome), a disease that results in progressive 
destruction of the immune system and degeneration of the central and peripheral nervous 
25 . system. Several HIV replication inhibitors are currently used as therapeutic or prophylactic 
agents against AIDS, and numerous others are presentiy under investigation. 

In addition to cell-surface CD4, it has recentiy been shown that for entry into target 
cells, human immunodefidency viruses require a chemokine receptor, CCR5 and CXCR-4 
among others, as well as the viois's primary receptor CD4. The prindpal cofactor for entry 
30 mediated by the envelope glycoproteins of primary macrophage-tropic strains of HIV-1 is 
CCR5, which as already mentioned, is a receptor for the p-chemokines RANTES, MIP-1a and 
MIP-ip. See Deng, et aL. Nature, 381, 661-666 (1996) for a further description of CCR5 
mediated HIV entry. 

HIV atfaches to the CD4 molecule on cells through a region of its envelope protein, 
35 gp120, and gp120 is part of a multi-subunit complex, most likely a trimer of gp160, /.e., gp120 
+ gp41. It IS believed that the CD4 binding site on the gp120 of HIV Interacts with the CD4 
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molecule on the celt surface, triggering confonmational changes across the trimer. which allow 
it to bind to another cell-surfoce receptor, such as CCR5. This in turn enables gp41 to induce 
fusion with the cell membrane, and entry of the viral core into the cell. In addition, 
macrophage-tropic HIV and SIV envelope proteins have been shown to induce a signal 
5 through CCR5 on CD4+ cells, which may enhance the replication of the virus. See 
Weissman, et aL, Nature, 389. 981-985 (1997) for a description of this phenomenon. Further, 
it has been shown that a complex of gp120 and soluble GD4 interacts specifically with CCR5 
and inhibits the binding of the natural CCR5 iigands, as described in Wu. et aL, Nature, 384, 
179-183 (1996); and Trkola, ef aL. Nature, 384, 184-187 (1996), It has further been 

10 demonstrated that p-chemoktnes and related molecules, e.g.. (AOP)-RANTES. prevent HIV 
fusion to the cell membrane and subsequent infection, both in vitro, as described in Dragic, ef 
aL, Nature, 381, 667-673 (1996), and in animal models. Finally, absence of CCR5 appears to 
confer protection from HIV-1 infection, as described in Nature, 382. 668-669 (1996). In 
particular, an inherited frame-shifting mutation in the CCR5 gene. ^2, has been shown to 

15 abolish functional expression of the gene in vitro, and individuals homozygous for the mutation 
are apparently not susceptible to HIV infection, while at the same time they do not seem to be 
immuno-compromised by this variant Furthermore, those heterozygote individuals that have 
l>een infected by HIV progress more stowly to full-blown piinical AIDS. In addition to validating 
the role of CCR5 in the infectious cycle of HIV, the above observations suggest that CCR6 is 

20 dispensable in the adult organism. 

Although most HIV-1 isolates studied to date utilize CCR5 or CXCR-4, at least nine 
other chemoktne receptors, or structurally related molecules, have also been described as 
supporting HIV-1 env-mediated membrane fusion or viral entry in vHro. These include 
CCR2b, CCR3, BOB/GPR15, Bonzo/STRL33/TYMSTR, GPR1. CCR8. US28, V28/CX3CR1. 

25 LTB-4, and APJ. There is good evidence that CCR3 can be used efficiently by a significant 
fraction of HIV-1 isolates in vitro, provided that this protein is over-expressed in transfected 
cells. Nevertheless, consistent evidence indicates that anti-HIV drugs targeted to chemoidne 
receptors may not be compromised by this variability. Indeed, the chemokines RANTES, MIP- 
1a. MIP-lp, SDF-1 have been shown to suppress replication of primary HIV isolates. A 

30 derivative of RANTES. (AOP)-RANTES. is a sub-nanomolar antagonist of CCR5 function in 
monocytes. Monoclonal antibodies to CCR5 have been reported to block infection of cells by 
HIV in vitro. A small molecule antagonist of CXCR4, identified as AMD3100, has been 
reported to inhibit infection of susceptible cultures by CXCR4 dependent primary and lab- 
adapted HIV viruses while another small molecule called TAK 779 blocks entry of CCR5-tropic 

35 strains (Baba, et aL PNAS, 96 (10), 5698-5703 (1999); In addition, the majority of primary 
strains from eariy and late disease steges utilize CCR5 exclusively or in addition to other 
chemokine receptors, indicating that CCR5 dependent infection may play an essential role in 
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the Initiation and maintenance of productive HIV infection in a host Accordingly, an agent 
which blocks CCR5 in patients including mammals, and especially humans who possess 
normal chemokine receptors, can reasonably be expected to prevent infectk>n in healthy 
individuals and stow or halt viral progression in infected patients. 

5 Accordingly, the present invention is directed to the compounds of Formula (I) which 

inhibit the entry of human immunodeficiency virus into target cells and are therefore of value in 
the prevention and/or treatment of infection by HIV, as well as the prevention and/or treatment 
of the resulting acquired immune defidency syndrome (AIDS). Evidence can be produced 
which is probative of the fact that the compounds of Formula (I) described herein inhibit viral 

10 entry through selective blockade of CCR5 dependent fusion. Consequently, the present 
invention also relates to phannaceutical compositions containing the compounds of Formula 
(I) as an active ingredient as well as to the corresponding method of use of the compounds of 
Formula (I) as stand-alone agents, or in conjunction with other agents for the prevention and 
treatment of infection by HIV and resulting AIDS. 

15 The utility of tiie compounds of Formula (I) of the present invention as inhibitors of 

HIV infection may be demonstrated by any one or more methodologies known in the art, such 
as the HIV microculture assays described in Dimitrov et a/.. J. Clin. Microbiol. 28, 734-737 
(1990)), and the pseudotyped HIV reporter assay described in Connor ef a/., Vifdogy2Q6 (2) 
935-44 (1995). In particular, spedfic compounds of Fomiula (I) disclosed herein as preferred 

20 embodiments are shown to inhibit p24 production following replication of laboratory-adapted 
and primary HIV strains in primary blood lymphocytes (PBLs) and clonal celWines known to 
support replication of bo\h CCR5 and CXCR-4 tropic viruses, e.g., PM-1 and MOLT4-ctone 8. 
It Is also noted tiiat only ttiose viral strains known to use CCR5 are shown to be inhibited, 
whereas replication of CXCR-4 tropic viruses is shown to be unaffected. Indicating that 

25 compounds of Fomiula (I) disctosed herein are able to prevent viral entry through selecBve 
blockade of CCR5 dependent fusion. Furthemnore, compounds of Fomiula (I) are shown to 
inhibit entry of chimeric HIV reporter viruses pseudotyped witti envelope from a CCR5 
dependent strain (ADA). Finally, compounds of Formula (I) are shown to inhibit infection of 
primary cells by HIV isolated from infected patient blood. Furtiier confirmation of this anti-HIV 

30 mechanism is provided by experiments ouUined below. 

The ability of the compounds of Formula (I) to modulate chemokine receptor activity is 
demonstrated by mettiodology known In tiie art such as ttie assay for CCR5 binding following 
procedures disctosed in Gombadiere ef a/., J. Leukoc. Biol 60, 147-52 (1996); and/or 
intracellular calcium mobilisation assays as described by ttie same autiiors. Cell lines 

35 expressing the receptor of interest include those naturally expressing tiie receptor, such as 
PM-1, or IL-2 stimulated peripheral blood lymphocytes (PBL), or a cell engineered to express 
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a recombinant receptor, such as CHO, 300.19, L1. 2 or HEK-293. In particular, the 
compounds of Formula (I) disclosed herein are shown to have activity in preventing binding of 
all known chemokine ligands to CCR5 in the above-mentioned binding assays. In addition, 
the compounds of Fomnula (I) disclosed herein are shown to prevent intracellular calcium 
5 mobilization in response to endogenous agonists, which is consistent vM\ their functioning as 
CCR5 antagonists. For the treatment of infection by HIV and the prevention and/or treatment 
of the resulting acquired immune deficiency syndrome (AIDS), compounds of Formula (I) 
which are shown to t>e antagonists are preferred to compounds of Formula (I) which are 
shown to be agonists. 

10 The present invention in one of its preferred embodiments is directed to the use of the 

compounds of Formula (I) disclosed herein for the prevention or treatment of infectk>n by a 
retrovirus, in particular, the human immunodeficiency virus (HIV) and the treatment and/or 
delaying of the onset of consequent pathological conditions, including but no limited to AIDS. 
The expressions treating or preventing AIDS*, and "preventing or treating infection by HIV as 

15 used herein are intended to mean the treatment of a wide range of states of HIV infection: 
AIDS, ARC (AIDS related complex), both symptomatic and asymptomatic, and actual or 
potential exposure to HIV. The quoted expressions are not intended, however, to t>e limited to 
the recited treatments, but rather are contemplated to include all beneftcial uses relating to 
conditions attributable to an AIDS causative agent For example, the compounds of Formula 

20 (I) are useful in treating infection by HIV after suspected past exposure to HIV by, e.g., blood 
transfusion, organ transplant, exchange of txxiy fluids, sexual intercourse, bites, needle stick, 
or exposure to patient blood, in addition, a compound of Formula (I) may t>e used for the 
prevention of infection by HIV and the prevention of AIDS, such as in pre-or post-coital 
prophylaxis or in the prevention of matemal transmission of the HIV virus to a fetos or a child, 

25 whether at the time of birth, during the period of nursing, or in any other manner as above- 
described. 

In a preferred embodiment of the present invention, a compound of Formula (I) may 
t>e used in a method of inhibiting the binding of human immunodeficiency virus to a 
chemokine receptor such as CCR5, which comprises contacting the target cell with a 

30 therapeutically effective amount of a compound of Formula (I) which is effective to inhibit the 
binding of the virus to the chemokine receptor. The subject treated by these preferred 
methods of the present invention is a mammal, preferably a human, male or female, in whom 
modulation of chemokine receptor activity is desired and contemplated to be efficacious. As 
already pointed out the term "modulation* as used herein is intended to encompass preferably 

35 antagonism, but also agonism, partial antagonism and/or partial agonism. Also, the 
expression "therapeutically effective amounf as used herein is intended to mean the amount 
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of a compound of Formula (I) as disclosed herein that will elicit the biological or medical 
response of a tissue, system, or animal, especially human that is being sought 

In another preferred embodiment of the present invenGon, a compound of Fomiula (I) 
may be used to evaluate putative retrovtms, especially HIV, mutants considered to be 
6 resistant to anti-HIV therapeutic agents, "including the. compounds of Formula (I) disclosed 
herein. Mutant viruses may be isolated from in vitro cultures by methods known in the art but 
may also be isolated from in vh/o animal infection models which have t>een disclosed in the 
art More significantly, mutant viruses may be isolated from samples of patients undei^oing 
treatment whether optimal or sub-optimal, comprising administration of a compound of 

10 Fonnula (I), or any combination thereof with other known or to-t>e-discovered therapeutic 
agents. Such mutant viruses or their components, particularty their envelope proteins, may be 
used for several advantageous purposes, including but not limited to the following: (/) the 
evaluation and/or development of novel chemokine modulators or other agents having 
improved activity against such mutant viruses; and (//) the development of diagnostics capable 

15 of assisting physicians or other clinicians in the choice of a therapeutic regimen and/or 
outcorne prediction for a patient 

In a further preferred embodiment of the present invention, compounds of Formula (I) 
disclosed herein are used as tools for detemnintng the co-receptor affinity of retro^^ruses 
including HIV and SIV. or their components, especially their envelope proteins. This affinity 
20 data can be used for several advantageous purposes, including but not limited to phenotyping 
a given viral population, e.g. prior to administration of anti-retroviral therapy. The affinity data 
may also be used to predict the progression and outcome of the infection by the virus 
population involved. 

In anotiier preferred embodiment of ttie present invention, a compound of Fonnula (I) 
25 - Is used in the preparation and execution of screening assays for compounds which modulate 
the activity of chemokine, especially CCR6 receptors. For example, compounds of Formula 
(I) as disclosed herein are useful for isolating receptor mutants, which can then be made into 
screening tools for the discovery of even more potent compounds, following procedures well 
known in the art Furthermore, ttie compounds of Fonnula (I) are usefiji in establishing or 
30 characterizing the binding sites of oUier ligands. including compounds other than those of 
Formula (1) and viral envelope proteins, to chemokine receptors, e.g., by competitive inhibition. 
The compounds of Formula (I) are also useful for tiie evaluation of putative specific 
modulators of various chemokine receptors. As will be appreciated by the artisan, tiiorough 
evaluation of specific agonists and antagonists of the above-described chemokine receptors 
35 has been hampered by tiie lack of non-peptidyl, i.e., metabolically resistant compounds witti 
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high binding affinity for these receptors. Thus, the compounds of Formula (I) are useful as 
products which may l>e commercially exploited for these and other l>eneficlal purposes. 

Included within the scope of the present invention are combinations of the compounds 
of Formula (I) with one or more therapeutic agents useful In the prevention or treatnnent of 
5 AIDS. For example, the compounds of the present invention may be effectively administered, 
whether at periods of pre-exposure and/or post-exposure to HIV, in combination with 
therapeutically effective amounts of known AIDS antivirais, immunomodulators, anti-infectives. 
or vacdnes famHiar to ttiose skilled in ttie art It will be understood that ttie scope of such 
combinations which Include ttie compounds of Formula (I) Is not limited to the above-recited 
10 list but includes as well any combination with another pharmaceutically active agent which is 
useful for the prevention or treatment of HIV and AIDS. 

Preferred combinations of the present invention include simultaneous, or sequential 
treatments wiUi a compound of Fomnula (1) and one or more inhibitors of HIV protease and/or 
inhibitors of HIV reverse transcriptase, preferably selected from ttie class of non-nucleoside 

15 reverse transcriptase inhibitors (NNRTI). including but not limited to nevirapine, delavirdine, 
and efavirenz; from among the nucleoside/nucleotide inhibitors, including but not limited to 
zidovudine, didanosine, zaldtabine, stavudine, lamivudtne. abacavir, and adefovir dipivoxil; 
and from among the protease inhibitors, including but not limited to indinavir, ritonavir, 
saquina>rir, nelfinavir, and amprenavir. Ottier agents useful In ttie above-described preferred 

20 embodiment combinations of tiie present invention indude current and to-be-discovered 
Investigational drugs from any of the above classes of inhibitors, induding but not limited to 
FTC. PMPA. fozivudine tidoxil, talviraline, S-1153, MKCM42, MSO204, MSH-372, DMP450. 
PNU-140690, ABT-378, and KNI-764. There is also Induded within the scope of the preferred 
embodiments of the present invention, combinations of a compound of Formula (I) together 

25 witti a supplementary therapeutic agent used for the purpose of auxiliary treatment wherein 
said supplementary therapeutic agent comprises one or more members independently 
selected from ttie group consisting of proliferation Inhibitors, e.g.. hydroxyurea; 
immunomodulators, e.g., sargramostim, and various forms of Interferon or interferon 
derivatives; fusion Inhibitors. e.g„ AMD3100, T-20, PRO-542. AD-349, BB-10010 and ottier 

30 chemoklne receptor agonists/antagonists; Integrase Inhibitors, e.g.. AR177; RNaseH 
inhibitors; inhibitors of viral ttBnscription and RNA replication; and other agents that inhibit viral 
infection or improve the condition or outcome of HIV-infected individuals ttirough different 
mechanisms. 

Prefeaed mettiods of tt-eatinent of the present invention for the prevention of HIV 
35 Infection, or featment of aviremic and asymptomatic subjects potentially or effectively infected 
with HIV, include but are not limited to administration of a member independenUy selected 
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from the group consisting of. (i) a compound within the scope of Fomiula (I) as disclosed 
herein; (//) one NNRTI in addition to a compound of (/); (///) two NRTI in addition to a 
compound of (/); (iV) one NRTI in addition to the combination of (//); and (v^ a compound 
selected from the class of protease inhibitors used in place of an NRTI in combinations (///) 
5 and {iv). 

The preferred methods of the present invention for therapy of HIV-infected individuals 
with detectable viremia or abnonnally low CD4 counts further include as a member to be 
selected: (vi) treatment according to (/) at>ove in addition to the standard recommended initial 
regimens for the therapy of established HIV infections, e.g., as described in Bartlett, J. G., 

10 "1998 Medical management of HIV infection", Johns Hopkins University publishers. ISBN 0- 
9244-2809-0. Such standard regimens include but are not limited to an agent from the dass 
of protease Inhibitors in combination with two NRTIs; and (vi/) a standard recommended initial 
regimens for ttie therapy of established HIV infections, e.g., as described in Bartlett, J. G., 
"1998 Medical management of HIV infection", Johns Hopkins University publishers, ISBN 0- 

15 9244-2809-0), where either the protease inhibitor component or one or both of the NRTIs 
is/are replaced by a compound within the scope of Formula (I) as disclosed herein. 

The preferred methods of the present invention for therapy of HIV-infected indivkJuals 
that have failed antiviral therapy furttier include as a member to be selected: {viii) treatment 
according to (/) above, in addition to the standard recommended regimens for the therapy of 

20 such patients, e.g., as described In BarHett. J. G., "1998 Medical management of HIV 
infection", Johns Hopkins University publishers, ISBN 0-9244-2809-0); and {ix) a standard 
recommended initial regimens for the therapy of patients who have foiled antiretroviral 
tiierapy, e.g., as described in Bartiett, J. G., "1998 Medical management of HIV infection", 
Johns Hopkins University publishers, ISBN 0-9244-2809-0), where erttier one of tiie protease 

25 . inhibitor componente, or one or botti of the NRTIs is/are replaced by a compound wittiin the 
scope of Formula (I) as disclosed herein. 

in the at>ove-descrit>ed preferred embodiment combinations of the present invention, 
tiie compound of Fomiula (i) and other therapeutic active agents may be administered in 
terms of dosage forms eitiier separately or in conjunction with each other, and in terms of their 
30 time of administration, either serially or simuKaneously. Thus, the administration of one 
component agent may be prior to, concurrent with, or subsequent to the administration of the 
other component agent(s). 

The compounds of Formula (I) may be administered in accordance with a regimen of 
1 to 4 times per day, preferably once or twice per day. The specific dose level and frequency 
35 of dosage for any particular patient may be varied and will depend upon a variety of Victors 
including the activity of the specific compound employed, the metabolic stability and lengtti of 
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action of that compound, the age, body weight, general health, sex. diet, mode and time of 
administration, rate of excretion, drug combination, the severity of the particular condition, and 
the host undergoing therapy. In particular, however, the treatment of retroviral infections, and 
more particularly HIV. maybe guided by genotyping and phenotyping the virus in the course of 
or prior to the initiation of administration of the therapeutic agent In this way. it is possible to 
optimise dosing regimens and efficacy when administering a compound of Formula (1) for the 
prevention or treatment of infection by a retrovirus, in particular, the human immunodeficiency 
virus (HIV). 

The compounds of this invention may be used for treatment of respiratory disorders, including: 
adult respiratory distress syndrome (ARDS). bronchitis, chronic bronchitis, chronic obstructive 
pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis and chronic sinusitis. 
The invention is further described by means of examples, but not in any limitative sense. 
The following synUieb'c routes were employed. 



SvnthPsi?^ I 
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Preparation of the compounds of fonnula II from the amino add derivative I where P 
is a suitable protecting group (preferably BOC), may be achieved for example, by reaction with 
5 di-tert-butyl dicarbonate in the presence of a base such as aqueous sodium hydroxide in a 
suitable solvent such as tetrahydrofiiran. 

Compounds of fomiula III may be prepared by reduction of compounds of formula II, 
using a suitable reducing agent, preferably diisobutylaluminium hydride in dichtoromethane at 
-78*C. 

10 Compounds of the general formula IV may be prepared by the reductive alkylation of 

an appropriate amine of formula V. with an aldehyde, of formula HI. The reaction may be 
canied out in the presence of an excess of suitable reducing agent (eg. sodium 
triacetoxyborohydride) in a protic solvent system (acetic acid in dichloromethane or 1,1.1- 
trichloroethane). at room temperature. 

15 Subsequent removal of the nitrogen protecting group may be achieved using 

trifluoroacetic acid or hydit>chloric add in a solvent such as dioxan or dichloromethane at 
room temperature for from 1 to 60 hours to provide ttie compound of fonmula VI. Compounds 
of general fonnula VII may be prepared by coupling tiie amine of fonmula VI with an add (Z = 
OH) or add derivative (eg. Z = CI) of fonnula VIII using conventional amide bond fomning 

20 techniques. For e)3mple, the add VIII may be activated using a carixKiiimide such as 3-(3- 
•dimettiylamlno-1-propyl)-1-ethytcarbodiimide, optionally in the presence of 1- 
hydroxybenzotriazole hydrate. These reactions may be perfonned in a suitable solvent such 
as dichloromethane, optionally in tiie presence of a tertiary amine, such as triethylamine or N- 
ethyldiisopropylamine at about room temperature. 

25 Altematively an acyl chloride of formula VHI, may be reacted with an amine of formula 

VI in the presence of a tertiary amine, such as triettiylamine or N-ethyldilsopropylamine in a 
suitable solvent such as dichloromettiane at room temperature for about 3 hours. 

In a further variation a compound of formula VII, may k>e formed in a "one-pot 
procedure" by deprotection of a compound of fonnula IV, and coupling the resultant amine of 

30 formula VI with Oie acid derivative of formula VIII. using mettiods previously described. 
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Rynthesis li 




Compounds of formula IX may be prepared by coupling the amino acid derivative of 
formula I with an acid chloride of formula VIII in the presence of a tertiary amine, such as 
triethylamine. in a suitable solvent, such as dichloromethane at between C'C and room 
10 temperature. Compounds of formula X may be prepared by reduction of compounds of 
formula IX, according to the method described in synthesis L Reductive alkylation of the amine 
of formula V, with the aldehyde of formula X. according to the method described in synthesis 
I. may provide the compounds of formula VII. 

15 

Synthesis III 




VI XII 



20 



SUBSTITUTE SHEET (RULE 26) 
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Compounds of the general formula XII may be prepared by coupling the amine of 
formula VI with the protected amino acid derivative of formula XI (where Z = CI or OH and P is 

5 preferably BOC or benzyl), using methods previously described In synthesis I. Removal of the 
nitrogen protecting group, using standard methodology provides the compound of fomuila XIII. 
Typically, removal of a CBz protecting group may be achieved under catalytic hydrogenation 
conditions using a catalyst such as Peariman's catalyst, in the presence of an excess of 
ammonium fonnate. in a suitable solvent such as ethanol under reflux conditions. 

10 Compounds of formula XIV may be obtained by coupling the amine of fbmnula XIII 

with an appropriate acyl chloride, using methods previously described in synthesis II. 

Alternatively, a compound of fbnnula XIV may be fonried in a "one-pot procedure', by 
deprotecBon of the nitrogen group, and coupling the resultant intermediate with an acyl 

chloride as described above. 
,g Synthesis IV 




R4 

XVII xvin 



20 
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V 



Compounds of formula XVI may be prepared by the alkylation of amines of formula 
XV using a suitable alkylating agent, preferably 2-fluoronitrok>en2:ene. in the presence of an 

5 excess of a suitable base, typically potassium cart>onate, in a solvent such as N,N- 
dimethylfbrmamide at t>etsveen lOOX and 140''C for about 2 to 18 hours. Compounds of 
formula XVII may be prepared by reduction of the con*esponding compounds of formula XVI; 
This reduction may be performed under a variety of reaction conditions, for example by 
catalytic hydrogenation (10% palladium on charcoal, in a solvent such as ethyl acetate, 

10 optionally in the presence of an alcohol, such as methanol, at 1 atm. H2 pressure and room 
temperature) or by transition metal catalysed reduction (at reflux temperature in the presence 
of an excess of iron powder in acetic acid, or iron powder and calcium chloride in aqueous 
ethanol. or an excess of tin chloride dihydrate in ethanol, for about 2 hours). It will be 
appreciated by those skilled in the art that when Pi is acid labile (eg BOC) the conditions 

15 required for transition metal catalysed reduction may also result in the simultaneous 
deprotecQon of tiie nitrogen group. 

Compounds of formula XVIII may be prepared by the condensation of the amine of 
fonnula XVII and an appropriate orthoester under reflux conditions, optionally in the presence 
of acid catalysis, (eg hydrochloric add or p4oluenesulphonic acid). 

20 Deprotection of the nitrogen protecting group (when necessary) to yieW the amine of 

formula V may be accomplished using the method of Gen6t et al (Tet Lett 36; 8; 1267, 1995) 
or by using methods as previously descrit>ed atx>ve. 

25 Synthesis V 




H 



XIX 
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XXI XV 

The amine of formula XX may be prepared from the alcohol of formula XIX by 
reaction with a protected amine, (P2NH2). for example phthalimide, according to the method of 

5 Mitsunobu (Org. React 1992; 42; 335). The compound of formula XXI may be prepared by a 
concerted demethylation and protection of the amine of fonnuia XX, Typically this is achieved 
using a large excess of ethyl chorofomnate, in a suitable solvent such as toluene, at about 
90'C. DeprotecBon of the nitrogen (P2) of the compound of formula XXI using for example, 
hydrazine hydrate, in a suitable solvent such as ethanol at reflux temperature provided the 

1 0 amine of formula XV. 

Synthesis VI 




XXII XXIII XV 

15 

Oximes of general formula XXIII may be prepared by the condensation of compounds 
of general formula XII with hydroxylamine hydrochtoride, In the presence of a base such as 
pyridine, and in a suitable solvent, typically ethanol, at reflux temperature for about 2 hours. 
Reduction of the compounds of fomiula XXIII may be achieved using sodium in the presence 
20 of an alcohol, typically pentanol, to provide the amine of fonnula XV. 

Synthesis VII 




XXII XXI XV 



25 
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The nitrogen protected diamine of fonnula XXI may alternatively k>e prepared by 
reaction of tlie ketone of formula XXII with a protected amine (preferably benzyl) using 
reductive amination methodology, as previously described in synthesis 1. Deprotection of this 
t>enzyl group typically using catalytic hydrogentaion conditions using palladium on charcoal as 
5 a catalyst in a suitable solvent such as ethyl acetate at 1 atm of H2 pressure at between about 
room temperature and 60^*0. provides the amine of formula XV, 

Synthesis VIM 




XV XXIII 




V • VI 

Compounds of the formula XXIII, may be prepared by coupling the protected amine of 
16 formula XV (Pi is for example, BOC or Benzyl) with a cart}Oxylic acid of formula 
(R5CH2COOH). The coupling may be achieved using conventional amide bond forming 
techniques, as described in synthesis I. For example the add may be activated using a 
cart>odiimide such as 1-(3-dimethylaminopropyl)-3-ethyl-cart3odiimide in the presence of 1- 
hydroxybenzotriazole In a suitable solvent such as dichloromethane, in the presence of a 
20 tertiary amine such as diisopropylamine. Compounds of formula V may be prepared by 
nitrogen deprotection of compounds of fonmula XXIII, using techniques previously described 
above. Compounds of formula VI may be prepared by the reductive amination of amines of 
formula V with an appropriate aldehyde of formula III. The reaction may be carried out in the 
presence of a suitable reducing agent (eg sodium triacetoxyborohydride) in a protic solvent 
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system (eg acetic acid, dichloromethane). DeprotecHon of the nitrogen using standard 
methodology as previously descril)ed, provides the compounds of general formula VL 

5 Synthesis IX 




XXII XXIV 




XXV XXVI 




XXVll XXVIII 



Compounds of formula XXIV may be prepared from the carix:)nyl compounds of 
15 formula XXII, by treatment Initially with a suitable base such as lithium diisopropylamine at - 
78**C. and quenching the resultant anion with an appropriate electrophilic trifiate, such as N-(5- 
chloro-2-pyridyl)triflimide, in a solvent such as tetrahydrofuran, according to the method of 
Comins (Tet Lett 33; 6299; 1992). 

Compounds of formula XXV may be prepared from compounds of formula XXIV. by 
20 palladium catalysed functionalisation of the vinyl trifiate group. For example, treatment of 
compound XXIV with a palladium catalyst (prepared in-situ from palladium acetate and 
triphenylphosphine) in the presence of a suitable base such as triethylamine, in a mixture of 
DMF and methanol, under an atmosphere of cart>on monoxide gives compounds of formula 
XXV. 
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Compounds of formula XXVI may be prepared in a "one-pof, two-step procedure 
from compounds of fomnula XXIV, Reduction of the double bond under hydrogenation 
conditions, typically using a catalyst such as Raney® Nickel, in an alcohol (eg methanol), at 
eopsi of H2 pressure and room temperature. Hydrolysis of the Intermediate alkyi ester, 

5 according to the plethora of methods cun-ently available yielded compounds of fomiula XXVI. 
For example, treatment with sodium hydroxide in a mixture of tetrahydrofuran and water at 
room temperature. Compounds of fonmula XXVII may be prepared by coupling the ackl of 
formula XXVI with an appropriate oxime, followed by in-situ cyclocondensation. For example, 
the acid may be activated using a fluorinating agent, such as N,N,N',N- 

10 bis{tetramettnyiene)fluoroformamidinium hexafluorophosphate (J.A.C.S. 1995; 117(19); 5401) 
in the presence of a base such as N-ethyldiisopropyiamine in a suitable solvent such as 
dichlorometiiane at room temperature. Cyclocondensation of the resultant intermediate may 
subsequentiy be achieved by heating in an appropriate solvent such as dioxan at elevated 
temperature (eg ISO'^C) for about 3 hours. 

15 Deprotection of the nitrogen group (typically BOC) of compounds of formula XXVII 

using standard methodology such as protonotysis using hydrochloric acid, according to the 
methods previously described, affords compounds of formula XXVIII. 



3-Phenyl-p-alanine (13.0g. 78.8mmol) was dissolved in metiianolic hydrochloric add 
(200ml. 2.25M). The reaction was heated under reflux for 18 hours, then the cooled mixture 
was concentrated under reduced pressure to afford the titie compound as a yellow oil, 16.9g. 



PREPARATION 1 
Methyl 3^mino-3-DhenvlDroDanQate hydrochloride 
NHj p 




^H-NMR (400MHz. CD3OD) : 8 tppml 3.00-3.19 (2H. m). 3.72 (3H. s). 4.74 (1H. t), 



7.48 (5H, s). 



PREPARATIONS 
Methyl 3-[rcvclQbutvlcarbonvnaminoV3-phenvlDroDanoate 



30 
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Cyclobutanecarix>nyl chloride (6.91 ml, 86.7mmol) was added dropwise to a solution 
of the title compound of preparation 1 (16.9g, 78.8mmol) and triethylamine (24.2ml. 
173.4mmol) in dfchloromethane (200ml) at 0**C. The reaction mixture was stirred for 56 hours 
at room temperature after which time the mixture was washed with water, then brine, dried 
5 (MgS04), filtered and the solvent removed under reduced pressure to afford the titie 
compound as a yellow oil. 20.8g. 

^H-NMR (400MHz, CDCb) : 6 Ippm] 2.00-2.10 (2H. m), 2.10-2.35 (4H. m). 2.80-3.00 
(2H. m). 3.03 (1H. m). 3.62 (3H. s). 5.42 (1H, m). 6.50 (1H. d). 7.25-7.35 (5H. m). 

LRMS:m/z262(MH^ 



15 42.1 mmol) was added dropwise to a solution of the titie compound of preparation 2 (S.Og, 
19.1mmol) In dichloromethane (100ml) at -78**C. The reaction mixture was stirred at this 
temperature for an hour, then methanol (5ml) pre-cooled to -78^C was added. The mixture 
was warmed to room temperature and washed witii 2N hydrochloric acid, water, brine, dried 
(iyAgS04), filtered and the solvent evaporated under reduced pressure to afford the titie 

20 compound as a yellow oil, 3.3g. 

^H-NMR (400MHz, CDCI3) : 6 [ppm] 1.81-2.35 (6H, m). 2.90-3.10 (3H. m). 5.50 (IH, 
m). 6.00 (1H, bd). 7.23-7.39 (5H. m), 9.75 (IH. m). 



PREPARATION 3 
A<-r3-Qx<v1-phenvlDropyl^cvclobutanecarboxamide 




Diisobutylaluminium hydride (42.1ml of a 1.0M solution in dichloromethane. 



LRMS:m/z232(MH*) 



PREPARATION 4 
Methyl r3SV3-amino-3-phenylpropanoate 




A solution of tert-butyl (3S)-3-amino-3-pheny!propanoate (5.04g, 22.9mmol) in 2.25M 
meOianolic hydrochloric acid (100ml) was heated under reflux for 2 Vi 
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hours. The mixture was cooled to room temperature, t>asified with saturated sodium 
cartx)nate solution to pH 8 and the phases separated. The aqueous layer was extracted with 
dichloromethane (4x). the combined organic solutions were washed with brine, dried 
(MgS04), filtered and evaporated under reduced pressure to afford the title compound. 3.97g. 
5 'H-NMR (400MHz, CDCI3) : 5 [ppm] 1.70 (2H. s). 2.66 (2H, d), 3.68 (3H, s). 4.43 (1H, 

t), 7.25-7.40 (5H. m). 

LRMS: m/z 180.3 (MH*). 



PREPARATION H 

10 Mfithvt f 3SV3-rr te/f-butoxvcartaonvl^aminol-3-ohenylproDanoat6 




The title compound from preparation 4 (5.38g, 30mmol) and di-fert-butyl drcarl>onate 
(8.72g. 40mmol) in tetrahydrofuran (SOml) and 2N sodium hydroxide solution (25ml) were 
stirred at room temperature for 2 hours. The reaction mixture was diluted with ethyl acetate. 
15 the layers separated and the aqueous phase extracted with ethyl acetate (2x). The combined 
organic solutions were washed with water, brine, dried (MgS04), filtered and evaporated under 
reduced pressure to afford the title compound as a white solid. 8.39g. 

NMR (400 MHz, CDCb): 6 [ppm] 1.41 (9H. s), 2.84 (2H, m), 3.61 (3H, s), 5.10 (1H, 
bs). 5.41 (1 H. bs), 7.22-7.36 (5H, m). 
20 LRMS: mfe279.7(MH*) 

PREPARATION fi 
MethvU3SW3-rrcvclobutvlcarbonvnaminQ>3>phenylpropanQate 




25 Obtained from the title compound of preparation 4 and cyclobutanecartx)nyl chloride 

as a brown solid in 82% yield using a similar procedure to that in preparation 2. 

'H-NMR (300MH2, CDCI3) : 6 Ippml 1.81-2.06 (2H, m), 2.10-2.40 (5H. m), 2.82-3.08 
(2H. m), 3.62 (3H. s), 5.42 (1H. m), 6.42 (1H, d), 7.22-7.38 (5H, m). 
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PRFPARATION7 
teif-Butyl MS )-a.oy«v1-ph*>nylpmpylcarbamate 




5 Diisobutylaluminium hydride (1M in dichloromethane. 60ml. 60mmol) was cooled to - 

78»C and added dropwise to a solution of the title compound from preparation 6 (8.39g. 
30mmol) in dichloromethane (150ml) at -78»C. The reaction was stirred for 90 minutes, then 
methanol (pre-cooled to -78-C) (40ml) was added. The mixture was allowed to wamrt to room 
temperature and poured into 2M hydrochloric acid (200ml). The layers were separated and 

10 the aqueous phase extracted with dichloromethane (2x). The combined organic layers were 
dried (MgS04). filtered and evaporated under reduced pressure to afford the tiUe compound 

as a white solid, 6.72g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.42 (9H. s), 2.86-3.00 (2H. m). 5.06 (1H. bs). 

5.20 (1H. bs). 7.22-7.38 (5H. m). 9.75 (1H. s). 
15 LRMS: m/z250.1 (MH*). 



PRFPARATION 8 
/\A{M sV.3-Oyn-1.^henvlp mpy>]cydobtitanenartiQxamide 




Obtained from the title compound of preparation 6 as a brown oil in 82% yield using a 
similar procedure to that in preparation 7. 

^H-NMR (300MHz. CDCb) : 5 IPPml 1.81-2.35 (6H. m). 2.90-3.10 (3H. m). 5.53 (1H. 
m). 5.98 (1H, bd). 7.23-7.39 (5H. m). 9.78 (IN. m). 



25 



PRFPARATION 9 



wo 00/38680 



PCT/IB99/02048 



-65- 




O 



Diethyl azodicarboxylate (61.36ml. 0.39mol) was added dropwise over a pericxi of 1 
hour to a mixture of triphenylphosphine (102.2g, 0.39mol), phthalimide (52.04g, 0.35mol) and 
tropine (50g. 0.35mol) in tetrahydrofuran (400ml) at O^C. The reaction mixture was stirred for 
5 20 hours at room temperature, and the solvent evaporated under reduced pressure. The 
residue was dissolved in dtchloromethane, the solution extracted with hydrochloric add (2x1 N) 
and the combined aqueous extracts t)asified with potassium carbonate. This aqueous solution 
was then extracted with dichloromethane (x3), the combined organic extracts dried (MgS04). 
filtered and evaporated under reduced pressure. The crude product was triturated vA\h ether 
10 and filtered, to afford the title compound (12g). The filtrate was evaporated under reduced 
pressure and the residue purified by column chromatography on silica gel using an elution 
gradient of dichloromethaneimethanol (95:5 to 90:10) to afford additional title compound (30g 
total). 

^H-NMR (400MHz, CDCb) : 5 [ppm] 1.40 (2H. m). 1.74 (2H. m). 2.12 (2H, m), 2.54 
15 (3H, s). 2.63 (2H, m), 3.32 (2H. m). 4.52 (1 H. m), 7.68 (2H, m), 7.80 (2H. m). 
LRMS:mte271 (MH*) 



PREPARATION 10 

Ethyl exo 3-ri.3^loxo-1.3^ihvdro-2H-isolndQl-2-yn-8-a2ablcycrQp.2 

20 wrboxylate 




o 



Ethyl chloroformate (22ml, 0.2mol) v\^s added to a solution of the tiUe compound from 
preparation 9 (20g. 7.4mmol) in toluene (200ml). The solution was heated to 90^0 for 6 hours, 
then the mixture was cooled, and the solvent evaporated under reduced pressure to afford the 
25 titie compound as a solid. 22.3g. 

'H-NMR (400MHz, CDCI3) : 5 [ppm] 1.33 (3H, t), 1.62 (2H. m), 1.85 (2H, m). 2.06 (2H, 
m), 2.61 (2H, t), 4.21 (2H. m). 4.38 (2H. m). 4.68 (1H, m). 7.68 (2H, m), 7.80 (2H. m). 



PREPARATION 11 
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Fthyl fiyn-3-3 mino-ft-azabiRtfelQr3.2 1 loctan6-8-carboxvlate 




Hydrazine hydrate (3.73g. 74.6mmol) was added to a solution of the title compound of 
preparation 10 (22.4g. 68.2mmol) in ethanol (200ml) and the reaction was heated under reflux 

5 for 1»/i hours. Water (500ml) was added to the cooled mixture, this solution acidified using 
concentrated hydrochloric acid (100ml). the precipitate was filtered off and the aqueous filtrate 
basifted to pH 8 using sodium carbonate. This aqueous solution was extracted with 
dichloromethane (x3). the combined organic extracts dried (MgSO*). filtered and evaporated 
under reduced pressure to afford the title compound as a yellow oil. 12.7g. 

10 'H-NMR (300iy/IHz. CDCI3) : 8 [ppm] 1.24 (3H. t). 1.40-1.60 (2H. m). 1.64 (2H. m). 1.85 

(2H. m). 1.99 (2H. m). 2.41 (2H. bs). 3.20 (1H. m). 4.12 (2H. q). 4.28 (2H. bs). 
LRMS : mte 199 (MH*) 

PRFPARATION 12 

<5 R-Rftnzvl-8-a 7-abicvcloT3.? 11nfttan-3-one 




A solution Of 2,5 dimettioxytetrahydrofuran (50g. 378mmol) in 0.025M hydrochloric 
acid (160ml) was cooled to O^C for 16 hours. Benzylamine hydrochloride (65g, 453mmol). 
ketomalonic add (55g. 377mmol) and an aqueous solution of sodium acetete (300ml. 0.69M) 

20 were added and ttie reaction stirred at naom temperature for 1 hour. The mixture was heated 
to sec for a furttier 90 minutes and ttien cooled in an ice batii whilst basifying to pH12 witii 
2N sodium hydroxide solution. The layers were separated, and ttie aqueous phase extracted 
with ethyl acetete (3x). The combined organic solutions were washed witti water, dried 
(MgS04), filtered and evaporated under reduced pressure. The residual brown oil viras 

25 distilied under reduced pressure (1 26"»C @ 3mm of Hg) to afford the tiUe compound as an off- 
v^ite solid. 37.81g. 

'H NMR (400 MHz. CDCI3): 8 [ppm] 1.64 (2H. m). 2.06-2.14 (2H. m). 2.18 (1H. s). 
2.23 (1H. s). 2.68 (1H. m). 2.72 (1H. m). 3.48 (2H. s). 3.73 (2H. s). 7.20-7.29 (1H. m). 7.32 
(2H. m). 7.42 (2H. d). 
30 LRiyiS: xniz 216.3 (MH*). 



PREPARATION 13 
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fgrf-Butyl 3 ■oxo-^-gzal?igyclQf3.2.11oot?^n-e-carfaQxylate 




o 



A mixture of the title compound from preparation 12 (15.0g, 69.7mmol) dl-teff-butyl 
dicarbonate (18.2g, 83.4 mmol) and 20% w/w palladium hydroxide on carbon (S.Og) in ethyl 
5 acetate (165ml) was stirred for 4 hours at room temperature under a 39psi atmosphere of 
hydrogen. The mixture was filtered through Artxx:el® and the solvent removed under reduced 
pressure. The residue was purified by column chromatography on silica gel using an elation 
gradient of hexane:ether (100:0 to 50:50) to afford the title compound as a colourless oil which 
crystallized on standing. 16.2g. 
10 NMR (400 MHz. CDCI3): 8 [ppm] 1.48 (9H, s). 1.60-1.68 (2H. m). 2.00-2.11 (2H, 

m). 2.26-2.34 (2H, m). 2.48-2.82 (2H, m), 4.35-4.58 (2H. m). 



Glycolaldehyde diethyl acetal (45.4g. 338mmoI) was added dropwise to a stirred 
solution of sodium hydride (14.3g. 60% dispersion in mineral oil, 357mmoi) in xylene (100ml). 
and the reaction heated under reflux for 1 hour. The reaction mixture was cooled to room 
temperature and bromoacetaldehyde diethyl acetal (lOOg, 507mmol) was added. The 
20 resulting solution was heated under reflux for 20 hours, then cooled to room temperature. The 
solvent was removed under reduced pressure, and the residual solution was distilled under 
reduced pressure (80 ""C @ 6mm Hg), to afford the title compound as a colourless oil. 60.8 g. 



NMR (400 MHz, CDCI3): 5 [ppm] 1.22 (12H, t), 3.55 (8H, m). 3.70 (4H, m). 4.60 

(2H.t). 



PREPARATION! 14 

2-(2,2-PiethoxYethoxY)-1 .l-tf igthoxyethgn^ 

H3Cx^O.,^X^^..-s^O^CH3 




15 



25 



LRMS:m/z269 (MNH/). 



PREPARATION 1fi 
9-Benzvl-3-oxa-9-azabtcvclof3.3 1]nnnan^7-one 
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A solution of the title compound from preparation 14 (53.6g. 214mmol) in 0.025M 
hydrochtoric acid (90ml) was stirred at room temperature for 16 hours. Benzylamine 
hydrx>ch!oride (30.7g. 213mmol). ketomalonic acid (26g, 178mmol). and a solution of sodium 
5 acetate (8g, 97mmol) in water (180ml) were added and the reaction was stirred at room 
temperature for 1 hour, then heated to 50 ''C for 3 hours. The reaction mixture was cooled in 
an ice bath whilst bastfying to pH12 using IN sodium hydroxide solution. The layers were 
separated, and the aqueous phase extracted with ethyl acetate (2x). The combined organic 
solutions were washed with water, dried (MgS04), filtered and evaporated under reduced 
10 pressureThe residue was purified by column chromatography on silica gel, using ethyl acetate 
as eluant, to afford the title compound as a white solid, 41. 6g. 

NMR (400 MHz, CD3OD): 5 [ppm] 0.75 (2H, d), 1.38 (2H. m). 1.70 (2H, d). 2.19 
{2H. d). 2.30 (2H, d), 2.45 (2H. s). 6.78 (1H. m). 5.83 (2H. t), 5.95 (2H. d). 
LRMSim/i 232.1 (MH*). 

15 

PREPARATION ie 

f#=>ff-Biityl 7-<iyo-3^xa-9-agabicvcior3.3nnonane-Q-carfaQwlate 




A mixture of the title compound from preparation 15 (lOg, 43.2mmol), 20% palladium 
20 hydroxyde on cartx>n (2g) and di-ferf-butyl dicarbonate (11.32g, 51.8mmol) in ethyl acetate 
(100ml) was hydrogenated under 40psi of hydrogen for 16 hours at room temperature. The 
reaction was filtered through ArtDOcel® and the solvent removed under reduced pressure. The 
residue was purified by column chromatography on silica gel, using an elution gradient of 
dichloromethane: methanol (98:2 to 94:6) to afford the title compound as a white solid, 9.80g. 
25 NMR (300MHz. CDCI3): 5 [ppm] 1.25 (2H. m). 1.50 (9H. s), 2.50 (2H. m), 3.50 (2H. 

m). 3.75 (2H, m), 4.38 (1H. m), 4.45 (1H. m). 
LRMS: mte 264.0 (MNa*) 

PRgPARATIOM 17 
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9-Allyt-3-thia -9>azabicvcio[3.3.11nonan-7-one 




A solution of thiodiglycolaldehyde bis(diethyl acetal) (SOg 112.3mmol) (Carbohydr. 
Res. 1981 90(2) 309) in 0.025M hydrochloric acid (90ml) was stirred at 100**C for 1 hour. The 
5 solution was cooled to room temperature and allylamine hydrochloride (13.65g. 146mmol), 
ketomalonic acid (16.4g, 112.7mmol) and sodium acetate (5.1g, 62mmol) in water (180ml) 
were added. The reaction was stinBd at room temperature for 16 hours, then heated to 50 
for 2 hours. The reaction was cooled in an ice bath whilst basifying to pH12 with IN sodium 
hydroxide solution. The layers were separated, and the aqueous phase was extracted with 
10 ethyl acetate (3X). The combined organic solutions were washed with water, dried (MgS04) 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, using an eluant of dichloromethaneimethanol (99:1) to afford 
the title compound as a pink solid, 6.41 g. 

NMR (400 MHz. CD3CI3): 5 [ppm] 2.15 (2H. d), 2.30 (2H. d). 2.55 (2H. m), 3.15 
15 (2H. d). 3.30 (2H, d). 3.50 (2H. s), 5.20 (2H. m). 5.65 (1H, m). 



Lithium diisopropylamine (2M in hexanes) (36ml. 71mmol) was added to a stirred 
solution of the title compound from preparation 13 (13.41g, 59mmol) in tetrahydrofuran at - 
78*^0. and the reaction stirred for 2 hours. A solution of N-(5-chloro-2-pyridyl)triflimide (25.71 g. 
65.45mmol) in tetrahydrofuran (60ml) was added dropwise and the reaction was stinred for 2 

25 hours at -78 ^'C then allowed to wamn to room temperature. The solution was partitioned 
between dichloromethane and water, the layers separated and the organic phase was washed 
with brine, dried (MgS04) and evaporated under reduced pressure. 

The residue was purified by column chromatography on t>asic activated aluminium 
oxide using an elution gradient of dichloromethaneimethanol (100:0 to 98:2) to afford the title 

30 compound as a yellow oil, 14.1 g. 



PREPARATION 18 
teff-Buty!3-ffftrifiuoromethyf^sulDhonvnoxy>-8-azabicvdor3.2.11^ 

cart?oxylate 




20 



o 
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NMR (400MH2. CDCI3): 5 [ppm] 1.50 (9H. s). 1.70 (1H. bs), 1.90-2.10 (3H. bm). 
2.25 (1H. bs), 3X0 (IH, m), 4.40 {2H. m). 6.10 (1H, s). 
LRMS:m/z 357 (MH^) 



A mixture of the title compound from preparation 18 (14.1g, 39.4mmol), palladium 
acetate (270mg), triphenylphosphine (620mg, 2.37mmol), triethylamine (11ml, 78.9mmol) and 
10 methanol {60ml) was stirred in N.N-dimethylfomiamide (150ml) at room temperature under a 
cartx5n monoxide atmosphere for 12 hours. The solution was partitioned between water and 
ethyl acetate, and the aqueous layer was extracted with ethyl acetate (3x). The combined 
organic solutions were washed with water, then brine, dried (MgS04). filtered and evaporated 
under reduced pressure. The oily residue was purified by column chromatography on silica 
15 gel, using an elution gradient of dichloromethane: methanol (100:0 to 95:5) to afford the titie 
compound as a black oil, 10.4g. 

NMR (400MHz, CDCI3): 8 [ppml 1.45 (9H, s). 1.6 (IH. m). 1.95 (2H. m). 2.10 (IH. 
d). 2.15 (IH, m), 2.90 (IH, bm). 3.70 (3H. s), 4.30^.50 (2H, bm). 7.10 (IH. s). 
LRMSimte 535.2 (2MH*) 



25 nickel (4g) in rhethanol (70ml) was stin-ed under 60psi of hydrogen for 7 hours at room 
temperature. The reaction was filtered through Celite<S> and the solvent removed under 
reduced pressure. The white solid obtained was stirred with sodium hydroxide {1.32g, 
33mmol), water (10ml) and tetrahydrofuran (70ml) for 20 hours at room temperature. The 
reaction mixture was partitioned between water and dichloromeUiane, tiie layers separated 

30 and the aqueous phase was extracted with dichloromeUiane (2X). The combined organic 
solutions were dried (MgS04), filtered and evaporated under reduced pressure. 



PREPARATION 19 
fi-(terf-B»tyh .Vmethvi 8-azabicvclof3.2.1loct-2-ene-3.8-dicarboxvlgt e 




P R EP AR A T ION 20 
IWte/t-ButoxyfarfaQnyn-8 -azabicyclor3.2.11cK:tane-3.^xo^^rt^^ 




A mbcture of the title compound from preparation 19 (10.4g, 38.9mmol) and Raney® 
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The residue was purified by column chromatography on silica gel. using an eluant of 
dichloromethane: methanol (98:2) to afford the title compound as a colourless oil. 3.23g 

NMR (400MHz, CDCI3): 5 Ippm] : 1.45 (9H. s), 1.65 (2H. m). 1.59 (2H, m). 1.90 
(2H, m). 2.00 (2H, m), 2.82 (1H, m). 4,25 (2H. b6), 
5 LRMS:m/z 279.0 (MNa*). 

PREPARATION 21 
8-Benzvl^-azabicvclo[3.2. 1 ]Qctan-3-one oxime 




10 A mixture of the title compound from preparation 12 (17.72g, 82mmoI), hydroxylamine 

hydrochloride (5.72g. 82mmol) and pyridine (7.2ml. 89mmol). were heated under reflux in 
ethanol (500ml) for 20 hours. The reaction was allowed to cool to room temperature and 
diluted with saturated sodium cartx>nate solution. The mixture was filtered and the filtrate 
evaporated under reduced pressure. The residue was partitioned l>etween dichloromethane 

15 and water, the layers separated and the aqueous layer extracted with dichloromethane (2x). 
The combined organic extracts were washed with brine, dried (MgS04). filtered and 
evaporated under reduced pressure to afford the title compound as a pale brown solid, 
18.10g, 

NMR (400 MHz. CDCI3): 6 [ppm] 1.45-1.56 (1H. m), 1.60-1.67 (1H. m), 1.96-2.07 
20 (2H. bm). 2.12 (1H, m). 2.21 (1H. m). 2.57 (1H, m). 2.97 (1H, m), 3.32 (2H. m), 3.64 (2H. s), 
7.06 (1H. s). 7.21-7.28 (1H. m). 7.32 (2H, m), 7.38 (2H, d). 
LRMS: myi231.2(MH^ 

PREPARATION 22 

25 terf.Butvl 3-endo^benzvlaminoV8-azabicyclo[3.2. 1 loctane-8>carhnxytate 




O 



A solution of the titie compound from preparation 13 (lO.Og, 44.4mmol). benzylamine 
(4.85ml, 49.7mmol) and sodium triacetoxyborohydride (14.1 1g. 66.6mnr>ol) was stirred for 16 
hours at room temperature in a mixture of gladal acetic add:dichloromettiane (290ml) (1:9). 
30 The solvents were evaporated under reduced pressure and the residue dissolved in ethyl 
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acetate, washed with saturated sodium cartionate solution and then water. The organic 
solution was dried (MgS04). filtered and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using an ehiant of 
dichlorDmethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a white 
5 solid. 7.00g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.42-1.48 (11H. m). 1.52-1.61 (2H. m). 1.85-2.19 
(5H. m). 2.95-3.03 (1H. m). 3.74 (2H. s). 4.03^.23 (2H. m). 7.20-7.26 (1H. m). 7.26-7.32 (4H. 
m). 

10 PREPARATION 23 

A solution of the title compound from preparation 15 (7g. 30mmol). hydroxylamine 
hydrochloride (2.31g. 33mmol) and pyridine (3ml. 37mmol) in ethanol (300ml) was heated 
15 under reflux for 2 hours. The reaction was allowed to cool to room temperature and saturated 
aqueous sodium carlxjnate solution added. The mixture was filtered and the solvent removed 
under reduced pressure. The residue was partifioned t)etween water and dichloromethane 
and the layere separated. The aqueous phase was extracted with further dichloromethane 
(2x). The combined organic solutions were washed with brine, dried (MgS04). filtered and 
20 evaporated under reduced pressure to afford the title compound as a pale brown solid. 6.6g. 

NMR (400MHz. CDCI3): 5 [ppm] 2.25 (1 H. s). 2.32 (1 H. s). 2.40 (2H. m). 2.70 (2H. 
. m). 2.90 (4H. bs). 3.12 (1H. s). 3.18 (1H. s). 3.70 (2H. d). 3.78 (2H. d). 7.25-7.40 (10H. m). 
LRMS:mfe 247.1 (MH*) 

25 PRFPARAT10N24 

ff>rt-p,.t Y|7.«nrfo.ri^ nTYlaminoV3-oxa-9-azabicvclor3.3.11nonanp^9-r,ar^ 

/boc 




A mixture of the title compound from preparation 16 (9.80g. 40.6mmol), benzylamine 
(5.32ml. 48.7mmol). sodium triacetoxyborohydride (12.9g. 60.9mmol). and glacial acetic acid 
30 (2.5ml) in dichloromethane (120ml) was stined at room temperature for 16 hours. The 
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reaction mixture was basified to pH 8 using saturated aqueous sodium cartxmate solution. 
The layers were separated and the aqueous phase was extracted with dichloromethane (2x). 
The combined organic solutions were washed with brine, dried (MgS04). filtered and 
evaporated under reduced pressure to afford the title compound as an oil. 2.45g. 
5 NMR (400MHz, CDCb): 5 [ppm] 1.45 (9H, s). 1.75 (2H. d). 2.15 (2H. m). 2.72 (1H. 

m). 2.80 (1H. m). 3.58-3.72 (4H. m). 3.80 (2H. m). 3.95 (1H. d). 4.10 (1H. d). 7.18 (1H. m). 
7.30 (4H. m). 

LRMS: m/z 333.3 (MH*) 

10 PREPARATION 25 

Q.AIlyt-.%.thia-9-azabicvelor3.3.11nonan-7-oneoxime 




The title compound from preparation 17 (6.4g» 32.4mmol), hydroxylamine 
hydrochloride (2.48g. 37.7mmoI) and pyridine (3.2ml, 39mmol) were heated under reflux in 
15 ethanol (140m!) for 2 hours. The reaction was allowed to cool to room temperature and the 
solvent removed under reduced pressure. The residue was partitioned between saturated 
sodium carbonate solution and dichloromethane the layers separated and the aqueous phase 
extracted with dichloromethane (2x). The combined organic solutions were washed with 
brine, dried (MgS04), filtered and evaporated under reduced pressure to afford the fitie 
20 compound as a brown solid, 6.33g. 

NMR (400MHz, CDCb): 5 [ppm] 2.15-2.45 (4H. m), 2.65 (IH. m). 3.1 (1H, d), 3.2- 
3.4 (6H, m). 5.1-5.3 (2H. m). 5.8 (IK m). 8.0-8.6 (IH, bs). 
LRMS: mte 212.9 (MH*) 

25 PREPARATtQN 25 

fi-Benzyl-8->azabicvcior3.2.noctan- 3- exo-amine 




A solution of the title compound from preparation 21 (18.1 Og. 79mmol) in pentanol 
(500ml) was heated under reflux with portionwise addition of sodium (22.0g. 957mmol) over 2 
30 Vz hours. The reaction was then heated under reflux for a further 2 hours, then cooled to 0*^0 
in an ice bath and water added until no more hydrogen gas evolved. The mixture was 
acidified using 6N hydrochloric add and the phases separated. The organic layer was 
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10 



25 



extracted with 6N hydrochloric add (3x). the combined aqueous extracts were basified to 
pH12 with sodium hydroxide pellets (400g) and the aqueous solution extracted with ethyl 
acetate (3x). The combined organic solutions were dried (MgS04). filtered and evaporated 
under reduced pressure to afford the title compound. 15.65g. 

NMR (400 MHz. CDCb): 5 (ppm] 1.20-1.40 (2H. bm). 1.48 (2H. m). 1.58 (2H. d). 

1.64-1.76 

(2H. bm), 2.00 (2H. bm). 2.95 (1H. m). 3.19 (2H. bs). 3.57 (2H. s). 7.18-7.26 (1H. m). 
7.30 (2H. m). 7.37 (2H. d). 

LRMS: nr>/z217.3 (MH*). 

PREPARATION 27 
terf-Btrtvi 3.e/idt>-a mlno-8-azabicvclor3.2nQctane-8-carboxvlate 



NH2 



A mixture of the title compound from preparation 22 (7.00g, 22.1 mmol), ammonium 
15 formate (7.00g, 111mmol) and 20% wAv palladium hydroxide on carbon (700mg) in ethanol 
(200ml) was heated to 50*^C, until gas evolution ceased. The cooled mixture was filtered 
through Arbocel® and the filtrate evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using an elution gradient of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) to afford the title compound 
20 as a colourless oil, 4.70g. 

LRMS: m/z 227.2 (MH*) 

PREPARATION 28 
Q.Benzyl^3-eyo-oxa-9-a2abicvclQr3.3Hnon->7>vl-amlne 



The title compound was obtained (64%) from the title compound from preparation 23, 
using a similar procedure to that descrit}ed in preparation 26. 

NMR (300 MHz, CDCI3): 5 Ippml 1.70 (4H. m). 2.70 (2H. s). 3.70 (3H, m), 3.80- 
3.95 (6H. m), 7.20-7.40 (5H. m). 
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LRMS:m/z 233,1(MH*) 



PREPARATION 29 
teit-Butvl 7-e n d^amino^3-nya>9^a7abicvdor3.3. 1 lnQnane-9-carbQXYl9te 



5 




A mixture of the title compound from preparation 24 (2.45g, 7.7mmol) and 10% 
palladium on cartx)n (300mg) in ethyl acetate (40ml) was hydrogenated at 50psi for 36 hours 
at 50 **C. The cooled reaction was filtered through Art>ocel® and the solvent removed under 
reduced pressure. The residue was purified by column chromatography on silica gel, using an 
10 eluant of dichloromethane: methanol: 0.88 ammonia (79:20:1) to afford the title compound as 
a colourless oil. 1.44g- 

NMR (400MHz, CDCI3): 6 [ppm) 1.45 (9H. s), 1.55 (2H, m). 2.18-2.30 (2H, m), 3.0 
(1H. m), 3.60-3.78 (4H, m), 3.97 (1H, m). 4.10 (1H. m). 
LRMS: m/z 242.5 (MH^ 



20 pentanol (200ml) with portionwise addition of sodium (5.8g, 251.1mmol) over 1 hour. The 
reaction was then heated under reflux for a further 2 hours, then cooled to O^'C in an ice bath 
and water added until no more hydrogen gas evolved. The mixture was acidified with 6N 
hydrochloric acid, the layers separated and the organic phase extracted with 6N hydrochloric 
acid (3x). The combined aqueous extracts were basified to pH12 using sodium hydroxide 

25 pellets and the solution extracted with dichloromethane (2x). The combined organic layers 
were dried (MgS04), filtered and evaporated under reduced pressure and freeze-dried from 
water/acetonitrile to afford the title compound as a brown powder. 4.73g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.30-1.70 (4H, m). 1.90 (2H. m). 2.10 (2H, d). 
3.06^.42 (6H. m). 4.62 (1H. m), 5.0-5.23 (2H, m). 5.80 {1H, m). 

30 LRMS: mte 199.1 (MH*) 



15 



PREPARATION 30 
9-Alivl-3-thia-9-a2ab1cvcior a 3 11non-7-vl-eyo-amine 




The title compound from preparation 25 (5.33g, 25.1 mmol) was heated under reflux in 
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P RFPARATION 31 



A mixture of the title compound from preparation 11 (12.7g. 64.1 mmol). potassium 
5 carbonate (9.0g. 65.1 mmol) and 1-fluoro-2-nitrobenzene (7.44ml. 70.5mmo!) in N.N- 
dimethylfomiamide (30ml) was heated at 150°C for 2 % hours. The cooled reaction was 
concentrated under reduced pressure and the residue partitioned between water and ethyl 
acetate. The phases were separated, the organic layer dried (MgSO*). filtered and evaporated 
under reduced pressure. The crude product was purified by column chromatography on silica 
10 gel using an elution gradient of dichloromethanermethanol (100:0 to 98:2) to afford the title 
compound as a solid, 16.9g. 

^H-NMR (300MHz. CDCI3) : 5 Ippm] 1.32 (3H. t). 1.60-1.80 (4H. m). 2.13 {4H. m). 4.02 
(1H. m). 4.19 (2H. q). 4.41 (2H. bs). 6.62 (1H. m). 6.86 (1H. d). 7.42 (1H. m). 7.90 (1H. d). 
8.16 (1H. m). 
15 LRMS : m/2 320 (MH*) 

PRPPARATIQN 32 
/VL(ft-Rftn7v1-8-a7 ahif7yHnf32.1Tnrt-3.vlV-eyo-/V-/?-nitrc>nhenvl)am 



-/ NH 

NO, 



20 The title compound from preparation 26 (8.47g. 39mmol). 1-fluoro-2-nitrobenzene 

(4.55ml. 43mmol) and potassium carbonate (5.50g, 40mmol) were heated to 120«C in N.N- 
dimethylformamide for 4 hours. The reaction was allowed to cool to room temperature and 
concentrated under reduced pressure. The residue was taken up in ethyl acetate and washed 
with water. The organic layer was dried (MgSO^). filtered and evaporated under reduced 

25 pressure. The residue was purified by column chromatography on silica gel. using an eluant 
of dichloromethane: methanol: 0.88 ammonia (98:2:0.25) to afford the title compound as a 
bright orange/yellow solid. 8.80g. 
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'H NMR (400 MHz. CDCI,): 5 Ippml 1.66-1.80 (4H. m). 1.92-2.02 (2H. m). 2.08-2.20 
(2H. m). 3.32 (2H. s). 3.60 (2H. s). 3.85 (1H. m). 6.60 (1H. m). 6.87 (1H. d). 7.20-7.28 (1H. m). 
7.32 (2H. m). 7.38 (3H. m). 7.97 (1H. bd). 8.16 (1H. d). 

LRMS: m/z 338.5 (MH*). 

PRFPARATION 33 
terf-BiJtvl3-endo-/2-n>trnanilino>-8- ayabicvclor3?.11octane-8-carboxvlate 




A mixture of the title compound from preparation 27 (4.69g. 20.7mmol). 1-fluoro-2- 
10 nitrol)enzene (3.21g. 22.7mmol) and potassium cartjonate (3.21g, 23.3mmol) were heated for 
2 hours in N.N-dimethyiformamide (75ml) at lOO'C. The solvent was removed under reduced 
pressure and the residue partitioned between ethyl acetate and water. The layers were 
separated and the aqueous phase extracted with ethyl acetate. The oi^anic solutions were 
dried (MgS04). filtered and evaporated under reduced pressure to afford the title compound 
15 as a bright orange oil, which crystallized on standing, 7.50g. 

NMR (400 MHz. CDOa): 6 \ppm] 1.48 (9H, s), 1.80-1.87 (2H. m), 2.00-2.16 (4H. 
m). Z16-2.41 (2H. m), 3.87-3.94 (1H. m). 4.14-4.39 (2H. m). 6.60-6.74 (1H. m). 6.69-6.74 
(1H. d). 7.39-7.45 (1H. m). 8.16-8.21 (1H. d), 8.68-8.77 (1H, m). 

20 PRFPARATION 34 

N. {(1 R 5S)-3-Benzy ua-ayahictfclof3-l ■01hex-6-vlVN-f2-nitroDhenvttemine 

H 

Potassium carbonate (4.59g. 33.2mmol), followed by 1-fluoro-2-nitrobenzene (1.87g. 
13.3mmoI) were added to a solution of (1R,5S)-3-benzyl-3-azablcyclo[3.1.0lhex-6-ylamine 
25 (WO 9318001), (2.50g, 13.3nimol) in N,N-dimethylformamide (40ml), and the reaction mixture 
stirred at 130'C for 18 hours. The cooled mixture was filtered, and the filtrate concentrated 
under reduced pressure. The residue was partitioned k>etween ethyl acetate and water, the 
phases separated, and the aqueous layer extracted with ethyl acetate (3x). The combined 
organic solutions were washed with brine, dried (MgS04). filtered and evaporated under 
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reduced pressure. The residual brown oil was purified by column chromatography on silica gel 
using an elution gradient of pentane:ethyl acetate (95:5 to 90:10) to afford the title compound 
as an orange crystalline foam. 3.11g. 

'H NMR (400 MHz. CDCI3): 5 [ppm] 1.64 (2H. s). 2.54 (2H. m), 2.96 (1H, s). 3.18 (2H. 
m). 3.62 (2H. s). 6.68 (1H. m). 7.19 (1H. m). 7.29 (5H. m). 7.43 (1H. m). 7.96 (1H. bs). 8.16 
(1H. m). 

LRMS: m/z 309.8 (M*) 



PRFPARATION 35 

10 A^m-Rf.nzvi-3-<^va-Q-a:rahicvc i nTa 3 iinon-7^VA/-f2-nitroDhenvn-ey»^mine 

The title compound was obtained (63%) as a bright orange/yellow soHd, from the 
compound of preparation 28. following the procedure described in preparation 32. 

NMR (400 MHz. CDCb): 6 [ppm] 1.90-2.10 (4H, m), 1.90 (2H. s). 3.82 (2H. d). 3.90 
15 (2H. s). 3.97 (2H. d). 4.90 (1H. m). 6.60 (1H. m). 7.00 (1H. d). 7.30 (IN. m). 7.35 (2H. m). 7.40 
(3H. m), 8.00 (1H. d). 8.18 (1H. d). 
LRMS: m/z 354.1 (MH*) 



PRFPARATION 36 

^^^rf-Rirtyl 7-enr/n-r9-nitroa p ilinnV.3-oxa-9-azabicvclof3 3 nnonane-9-<^rt?0Xylate 




The tiUe compound was obtained as a yellow orange oil (99%). from the title 
compound of preparation 29. and 1-fluoro-2-nitrobenzene, following the procedure described 
in preparation 32. 

'H NMR (400MHz. CDCI3): 6 [ppm] 1.50 (9H. s). 1.80 (2H. m). 2.38 (2H. m). 3.75 (2H. 
m). 3.85 (2H. m). 3.95 (1H. m). 4.10 (1H. m). 4.18 (1H. m). 6.60 (1H. m). 6.80 (1H. d). 7.40 
(1H. m). 8.18 (1H. d). 9.22 (1H. d). 

LRMS: mfe 364.1 (MH*) 



30 



PRFPARATION 37 

^■^c^ /^nYi-3-thia-9-agahiq> Hnfaa.iinon-7-vlV/tf-f2-nitronhftnvl>-ffyo-amine 
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The title compound was obtained as a yellow orange oil (53%), from the title 
compound of preparation 30. and 1-fluoro-2-nitrobenzene. following the procedure descril»d 
in preparation 32. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.90 (2H, m). 2.10-2.32 (4H. m). 3.25 (2H. s). 
3.40 (4H. m). 5.11-5.3 (2H. m). 5.80 (2H. m). 6.62 (1H. m). 7.0 (1H. d). 7.40 (1H. m). 7.91 
(1H,d),8.15(1H.d). 

LRMS: mtz 320.3 (MH*) 



A mixture of the title compound from preparation 31 (16.9g, 52.9mmoO, and 10% 
palladium on charcoal (2.0g) in methanol (50ml) and ethyl acetate (300ml). was hydrogenated 
at 1 atm of hydrogen, and room temperature for 15 hours. The reaction was filtered through 
ArtKjcel®. and the filtrate evaporated under reduced pressure to afford the title compound as 
a daric solid. 14.7g. 

'H-NMR (300MHz, CDCI3) : 5 [ppm] 1.30 (3H. t). 1.43-1.63 (2H. m). 1.79 (2H. m). 
2.00-2.18 (4H. m). 3.18-3.35 (2H. bs). 3.78 (1H. m). 4.15 (2H. q). 4.39 (2H, bs). 6.65-6.80 (4H. 
m). 

LRMS :mte 290 (MH*) 



A mbcture of the title compound from preparation 32 (8.80g. 26mmol) and 10% 
palladium on carbon (I.Og) In ethyl acetate (300ml) and methanol (50ml) was stirred under 1 
atmosphere of hydrogen for 3 hours at room temperature. The reaction mixture was filtered 



PRFPARATION 38 
Fthyl a.eyo.f 2 -aminnanilinoV4^zabicvdor3 ? 1lOCt3ne-8-CarbOXVlgte 




PREPARATION 39 

A/V8-Benzvi-8 -azabicvctor3.2.nQct-3-vtv-eyo-l ?-benzenediamine 



25 
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through Arbocelcg> and the filtrate removed under reduced pressure to afford the title 
compound as a dark brown oil. 7.23g. 

NMR (400 MHz. CDCI3): 6 [ppm] 1.59 (2H. m), 1.67^1.76 (2H. m). 1.92-2.02 (2H. 
m). 2.06-2.15 (2H, m). 3.27 (3H. m>. 3.52-3.67 (3H, m). 6.60-6.72 (3H. m), 6.78 (IH, m), 7.20- 
5 7.28 {1H. m). 7.32 (2H, m). 7.38 (2H. d). 
LRMS: m/z 308.6 (MH*), 

PRFPARATION 40 
N^ndo-(2-.Ar^i"QphenylV N-r8-a2abicvcior3.2.11oct-3-vl>amine 




Tin (H) chloride dihydrate (25.0g, lllmmol) was added in five equal portions of 5g to 
a solution of the title compound from preparation 33 (7.50g, 21.6mmol) in ethanol (200ml) 
over a period of 25 minutes and the mixture was heated under reflux for 2 hours. The cooled 
mixture was concentrated under reduced pressure and the residue treated with 6M sodium 
15 hydroxide solution until basic. Ethyl acetate was added, the mixture filtered through Celite®, 
and the layers separated. The organic phase was dried (MgS04), filtered and evaporated 
under reduced pressure to afford the title compound as a colouriess oil, 3.1 Og. 
LRMS: mfe 21 8.3 (MH*) 

20 PREPARATION 41 

A^9>AminQPhenylVA^r3-be nzyU3-azabicyclof3.101hex-6«vl>amine 

H 




Iron powder (2.44g, 43.6mmol) and calcium chloride (269mg, 2.42mmol) were added 
to a solution of the title compound from preparation 34 (I.SOg. 4,85mmol). and the reaction 
25 heated under reflux for 18 hours. The cooled mixture was filtered through Celite0. washing 
through with ethanol, the filtrate evaporated under reduced pressure, and azeotroped with 
toluene. The residue was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (97.5:2.5:0.25) as eluant to afford the title 
compound as a dari< brown oil, 751 mg. 



wo 00/38680 



PCT/IB99/02048 



-81 - 



'H NMR (400 MHz. CDCI3): 5 (ppm] 1.58 (2H. m). 2.49 {2H. m). 2.81 (1H. s). 3.14 
(2H. m). 3.48 (2H. s). 3.60 (2H. s). 6.68 (2H. m). 6.82 (1H. m). 6.95 (1H. m). 7.26 (5H. m). 
LRMS: m/z 280.8 (MH*) 



A mixture of the title compound from preparation 35 (4g, llmmol) and 10% palladium 
on cartjon (O.Sg) in ethyl acetate (60ml) was hydrogenated under 1 atmosphere of hydrogen 
10 for 4 hours at room temperature. The reaction was filtered through Art)Ocel® and the solvent 
removed under reduced pressure to afford the title compound as a white solid, 2.87g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.80 (2H. m). 2.08 (2H. m). 2.78 (2H, s). 3.17 
(1H, s). 3.30 (2H. s). 3.80 (2H, d). 3.90 (2H, s), 3.95 (2H. d). 4.60 (1H. m). 6.65 (IH. m). 6.70 
(1 H. m). 6.80 (2H. m). 7.25 (1 H. m). 7.30 (2H. m). 7.40 (2H. d). . 
15 LRMS: m/z 323.7 & 325.3 (MH*). 



preparation 36, following the procedure described in preparation 42. 

NMR (400MHz, CDCI3): 5 [ppm] 1.00 (2H. bs). 1.50 (9H, s). 1.60 (IH, s). 1.85 (2H. 
d), 2.15-2.32 (2H. m), 3.70-3.85 (5H, m). 4.00 (IH. bs). 4.10 (IH, bs). 6.62 (2H, m). 6.70 (IH. 
m). 6.78 (IH. m). 



PRFPARATION 42 
/\/*-(9-Benzyl-3-oxa-9-a7ahicyclof3.3 1 ]non-7-vl^-1 ■2-exo-benzenediamine 




PREPARATION 43 

terf-Butyl7-endo-f2-aminoanilinoV3-oxa-9-azabicyclo[3.3.1lnonane -9-earfaoxvlate 




The title compound was obtained as a dark oil (97%) from the title compound from 



25 



LRMS: mte 334.1 (MH*) 



PREPARATION 44 
^/V9-A^lyl-3-th^a-9-a7abicyc^of3■3■1]n^»n.7-vl^-1 ?-eyo.hftn7enedlamint» 
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A mixture of the title compound from preparation 37 (3.9g 12.21 1mmol), iron powder 
(10g) and glacial acetic acid (10ml) was heated to reflux in water, ethanol (2:1 150ml) for 1 
hour. The reaction was allowed to cool to room temperature, basified with 1M sodium 
5 hydroxide solution and diluted with ethyi acetate. The mixture was filtered, the layers 
separated and the aqueous phase extracted with ethyi acetate (3X). The combined organic 
solutions were washed with brine, dried (MgS04). filtered and evaporated under reduced 
pressure to afford the title compound as a brown oil. 3.7g. 

'H NMR (400 MHz. CDCI3): 6 [ppm] 1.77 (2H. m). 2.10-2.25 (4H. m), 2.45-3.20 
10 (3H, bs). 3.20-3.45 (6H, m). 5.10-5.30 (2H. m). 5.40 (1H. m). 5.80 (1H. m). 6.60-6.85 

(4H, m). 

LRMS:m/z 290.1 (MH*) 

PREPARATION 45 

15 Ethyl 3-eyo-^2-methyl-1 H-befgimidazol-1 -ylV-8-a?abicyclQf3.2. 1 ^nfifemft^-^^rfaoxvlate 




A solution of the the title compound from preparation 38 (14.7g, 50.8mmol) in 
triethylorthoacetate (200ml) was heated under reflux for 18 hours. The cooled reacSon was 
evaporated under reduced pressure to afford the title compound as a brown oil, that 
20 oystallised on standing, 15.9g. 

^H-NMR (300MHz. CDCI3) : 8 [ppm] 1.19-1.31 (2H, m). 1.40 (3H, m). 1.82 (4H. m), 
2.20 (2H. m). 2.62 (3H, s). 4.31 (2H. m). 4.57 (2H. bs). 4.74 (1H. m), 7.18 (2H. m). 7.49 (1H. 
m). 7.64 (1H, m). 

LRMS : m/z 314 (MH*) 

25 



PREPARATION 46 
1-f8-Ben2vl-8-azabicvclor3.2.noct-3-vl>-eyo.2.mettivl-1H-hen7imidazole 
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A mixture of the title compound from preparation 39 (17.00g, 55mmol) was heated 
under reflux in triethyl orthoacetate (250ml) for 16 hours, then cooled. Excess triethyl 
orthoacetate was evaporated under reduced pressure and the residue and 4-toluenesulphonic 
5 acid (3.00g) were heated under reflux in toluene (250ml) for 18 hours. The cooled mixture 
was evaporated under reduced pressure, the residue suspended In dichloromethane, and 
washed with saturated sodium cartx>nate solution, water and brine. The organic solution was 
dried (MgS04), filtered and evaporated under reduced pressure to afford the title compound, 
18.32g. 

10 'H NMR (400 MHz. CDCI3): 8 [ppm] 1.65-1,74 (2H. m). 1.74-1.82 {2H, m). 2.14-2.28 

(2H. m). 2.58-2.72 (5H. m). 3.40 (2H. bs), 3.66 (2H, s), 4.56 (1H. m). 7.16-7.32 (3H. m). 7.37 
(2H, m), 7.47 (2H. d). 7.66 (2H. m). 
LRMS: m/z331.9(MH*). 



PREPARATION 47 
1-(:^-Benzvi-3-azabicyc1or3 1 .0lhex-6-v!V :>-methvl-1 H-benzimidazole 




A solution of the title compound from preparation 41 (751 mg, 2.69mmol) in acetic 
20 anhydride (10ml) was stirred at 130**C for 18 hours. The cooled solution was basified to pH 8 
using saturated aqueous sodium bicartx)nate solution, and this mixture exti^acted witti ethyl 
acetate (3x). The combined organic extracts were washed witii brine, dried (MgS04). filtered 
and evaporated under reduced pressure. The residual brown oil was purified by column 
chromatography on silica gel using dichloromeUiane:methanol:0.88 ammonia (97.5:2.5:0.25) 
25 as eluant to afford the tiUe compound as a brown oil, 200mg. 

NMR (300 MHz, CDCI3): 5 [ppm] 2.02 (2H. s), 2.60 (5H. m). 3.34 (2H, m). 3.59 
(1H, s), 3.66 (2H, s), 7.18-7.43 (8H, m), 7.64 (1H. m). 
LRMS: m/z 304.0 (MH*). 
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pRPPARATIQN 48 

terf-BuM 3-^3^yo-{4-ffmethy|c;ulphonv l\ammolbenzviV1 .2.4-0X3(113201-5 -vD-e- 
azabtcyclon 7 llncfrane-S-carboxvlate 




5 A solution of the title compound from preparation 20 (1.0g, 3.91mmol) in 

dichloromethane (10m!) was treated with N-ethyldiisopropylamine {815jil. 4.69mmol). 
Bis(tetramethylene)fiuonDformamidinium hexafluorophosphate (1.48g. 4.68mmol) was added 
and the solution stirred at room temperature for 1 hour. A/-Hydroxy-2-{4- 
[(methyIsuiphonyl)amino]phenyt}ethanimidic acid (J.Med.Chem. 1993; 36(11); 1529). (1.14g. 

10 4.69mmol) and N-ethyldiisopropylamine (680^1, 3,91 mmol) were added, the resulting solution 
was stirred at room temperature for 48 hours, then heated to 50**C to concentrate the solution. 
Dioxan (20ml) was added, the solution was heated to 120**C for 3 hours, cooled to room 
temperature, diluted with ethyl acetate and basified with 10% aqueous sodium bicarbonate 
solution. The layers were separated, the aqueous phase extracted with ethyl acetate, and the 

15 combined organic solutions were dried (MgS04), filtered and evaporated under reduced 
pressure. 

The residue was purified by column chromatography on silica gel. using an eluant of 
dichloromethane: methanol (98:2) to afford the title compound as an oil. 1.48g 

NMR (400MHz, CDCI3): 5 [ppm] 1.45 (9H. s). 1.65 (3H. m). 1.75 (3H, m). 1.95-2.10 
20 (6H, m), 3.65 (2H. s). 4.00 (2H, s). 6.90 (1H, bs). 7.20 (2H. d). 7.30(2H, m). 

PREPARATION 49 

Q>Rpn7yU7-/2>methv{-f ?yrv1H4>enzimidazol-1-vlV3-oxa-7-az3bicvcl0f3.3,1lnQnane 




25 A mixture of the title compound from preparation 42 (2.87g. 8.9mmol) in triethyl 

orthoacetate (20ml) was heated under reflux for 8 hours. The cooled reaction mixture was 
evaporated under reduced pressure. The oily residue was purified by column chromatography 
on silica gel. using ethyl acetate:pentane (20: 80) as eluant to afford the title compound as a 
yellow oil. 1 .47g. 
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'H NMR (400 MHz. CDCI3): 5 [ppm] 1.78 {2H. m). 1.90 (3H, s). 2.05 (2H. m). 2.75 
{2H. s). 3.80 (2H. d). 3.90 (2H, s). 3.95 (2H, d). 4.60 (1H. m). 6.60 (2H, m), 6.80 (1H. d). 6.90 
(1H. m). 7.23 (1H. m), 7.30 (2H. m). 7.38 (2H. m). 

LRMS:m/z 348.1 (MH*) 

PREPARATION 50 

tert-BuM7-(2-methvl-endo-1H-bfin7imida7ol-1-ylV3^xa-9-a7ahirvr.l nf3.3.1lnonane-9- 

carboxvlate 




10 A solution of the title compound from preparation 43 (1.88g, 5.6mmol) in triethyl 

orthoacetate (20ml) was heated under reflux for 7 hours. The cooled mixture was 
concentrated under reduced pressure and the residue redissolved in toluene (250ml). 4- 
Toluenesulphonic acid (300mg. 1.57mmol) was added and the reaction heated under reflux 
for 2 hours, then cooled. The solvent was evaporated under reduced pressure, the residue 
15 suspended in ethyl acetate, and washed with 10% aqueous sodium bicartx>nate solution. The 
organic layer was dried (Na2S04). filtered and evaporated under reduced pressure to afford 
the title compound, 1.64g. 

Found: C, 67.00; H, 7.67; N. 1 1 .64%. 
CaoHzyNsOa requires C. 67.20; H. 7.67; N 11.64%. 
20 NMR {400MH2. CDCI,): 6 [ppm] 1.30 (9H. s). 2.30 (2H. m). 2.55 (3H. s). 2.60 (2H. 

m). 3.62-3.80 (4H. m), 4.12 (1H. m). 4.25 (1H. d). 4.40 (1H, d). 7.20 (2H. m). 7.65 (2H. m). 
LRMS: mfe 358.2 (MH*) 

PREPARATION 51 

25 9-Allvl -7-f2-methvl-<?XO-1H-ben2imida7ol-1-vlU%.thia.Q- azabiq/clnf.-^ .-^ 1]n^nan«. 

'S 




A solution of the title compound from preparation 44 (3.68g. 12.21 mmol) was heated 
under reflux in triethyl orthoacetate (20ml) for 16 hours. Excess triethyl orthoacetate was 
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evaporated under reduced pressure. The resulting oil was purified by column chromatography 
on silica gel, using an eluant of dichioromethane: methanol (99.5:1). The product was 
suspended in toluene (80ml) para-toluenesulfonic acid (catalytic) was added, and the mixture 
heated at reflux for 3 hours, then cooled and concentrated under reduced pressure. The 
5 residue was dissolved in ethyl acetate and washed with aqueous saturated sodium 
bicarbonate solution, water and brine. The organic layer was dried (MgS04), filtered and 
evaporated under reduced pressure to afford the title compound as a tan-coloured solid, 
1.25g. 

Found: C, 67.81; H, 7.44; N. 12.86%. 
10 C,8H23N3S;0.35H2O requires C, 67.61; H, 7.47; N. 13.14%. 

'H NMR (400 MHz. CDCI3): 5 [ppm) 1.50 (2H. m), 2.25 (2H, d), 2.63 (3H, s), 2.80-2.90 
(2H. m ). 3.30-3.60 (6H, m). 5.10-5.40 (2H, m), 5.85 (1H, m), 6.75 (1H. m). 7.20 (2H, m). 7.60 
(1H. m), 7.71 (1H. m). 

LRMS: mfe 314 (M+H*) 

15 

PREPARATION 52 
exo 1 -r8-Azabicvclor3.2. 1 1oct-3-vl>-2-methvl-1 H-be nzimidazole 




A mixture of the title compound of preparation 45 (1.3g. 4.15mmo!) in hydrochloric 
20 acid (6N, 30ml) was heated to 120°C for 20 hours. The cooled reaction mixture was basified 
yAth sodium hydroxide solution (15%) and the solution extracted with dichioromethane (x4). 
The combined oi^anic extracts were dried (MgS04), filtered and evaporated under reduced 
pressure. The crude product was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as the eluant to afford the title compound 
25 as a solid. 620mg. 

^H-NMR (300MHz, CDCI3) : 6 [ppm] 1.64-1.98 (6H, m), 2.49 (2H, m), 2.59 (3H. sh 
3.66 (2H. m). 4.50 (1H. m). 7.12 (2H, m). 7.51 (1H. m). 7.63 (1H, m). 
LRMS :m/z 242 (MH*) 

30 ALTERNATIVE METHOD 

Ammonium formate (2.82g, 44.8mmol) was added the title compound from 
preparation 46 (2.84g. 8.6mmol) and palladium hydroxide (2.0g) in ethanol {60ml). The 
mixture was heated under reflux for 1 Yz hours and the reaction was allowed to cool to room 
temperature and filtered through ArtK>cel0. The solvent was evaporated under reduced 
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pressure and the residue purified by column chromatography on silica gel, using an elution 
gradient of dichioromethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) to afford the title 
compound, 1.74g. 

'H NMR (400 MHz, CDCI3): 6 [ppm] 1.74-1.87 (4H. m). 1.90-2.02 (2H, m). 2.53 (2H. 
5 m). 2.63 (3H. s). 3.76 (2H, bm). 4.56 (1H, m). 7.13-7.25 (2H. m). 7.52-7.57 (1H. m). 7.64-7.71 
(1H. m). 

LRMS: m/z 242.1 (MH*). 

PREPARATION! 53 

10 Bndo 1-^8-Azabicvclor3.2.noct-3-vn-2-methyU1H.b enzimida2Qle dihydrochloride 




A solution of the title compound from preparation 40 (2.0g. 9.2mmol) and triethyl 
orthoacetate (50ml) were heated under reflux at 150 ""C for 1 hour. The cooled mixture was 
concentrated under reduced pressure. The residue was dissolved in ethyl acetate and washed 
15 with saturated aqueous sodium carbonate solution then water. The organic solution was dried 
(MgS04), filtered and evaporated under reduced pressure. The residue was dissolved in 50ml 
of 2.25M methanolic hydrochloric acid and heated under reflux for 24 hours. The solvent was 
removed under reduced pressure to afford the title compound as an off white solid, 1.05g. 

NMR (400 MHz, D2O): 6[ppm] 2.20-2.42 (6H, m). 2.71-2.84 (2H, m). 2.80 (3H, s), 
20 4.21-4.27 (2H. m), 4.94-5.06 (1 H. m). 7.50-7.55 (2H, m), 7.68-7.74 (1 H. m). 7.75 (1 H, m). 

PREPARATION 54 
encfa-1 -f 8-A2abicvclof 3.2 ■ 1 loct-3-ylV1 H-benzimidazole 

25 A solution of the title compound from preparation 40 (1.1 Og, S.OSmmoI) in 30ml of 

triethyl orthoformate was heated under reflux for 3 hours. The solvent was removed under 
reduced pressure and the residue was heated under reflux for 1 hour in 30ml of 
dioxan:concentrated hydrochloric acid (2:1). The solvents were removed under reduced 
pressure. The residue was basifled with saturated sodium cart>onate solution and extracted 

30 with dichloromethane (x3). The combined organic solutions were dried (MgS04), filtered and 
evaporated under reduced pressure. The residue was purified using column chromatography 
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on silica gel using an eiuant of dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford 
tlie title compound as a gum. 540mg. 
LRMS: m/z 228 (MH*) 



A mixture of the title compound from preparation 47 {200mg. 0.70mmol), ammonium 
formate (1.4g, 22.2mmol), and 10% palladium on cart>on (90mg) in methanol (10ml) was 
10 heated under reflux for 2 hours. The cooled reaction mixture was filtered through Celite®, 
washing through with additional methanol. The filtrate was evaporated under reduced 
pressure to give a yellow oil. The crude product was purified by column chromatography on 
silica gel using dichloromethane:methanol:0.88 ammonia (95:5:1) as eiuant to afford the title 
compound, 56mg. 

15 'H NMR (400MHz. CDCI3): 6 [ppm] 2.12 (2H, m). 2.63 (4H, m). 3.02 (1H. m). 3.18 

(2H. d). 3.50 (1H, s). 7.22 (2H. m). 7.42 (1H, m). 7.66 (1H. m). 
LRMS: m/z 214.5 (MH*) 



A solution of the title compound from preparation 48 (1.48g. 3.20mmol) in 4M 
hydrochloric acid in dioxan (15ml) was stirred for 2 hours at room temperature. The solvent 
25 was evaporated under reduced pressure and the oily residue partitioned between 
dichloromethane and sodium cartx>nate solution. The phases were separated and the 
aqueous layer was extracted with dichloromethane (2x). The combined organic solutions were 
dried (MgS04). filtered and evaporated under reduced pressure. 



PR EPA RATION 55 
1 -(3-Azgbicycio[3. 1 .Qlhex-^-yD-Z-methYi-l ^'ipgnzimidg^oie 




P R EP A RA T ION 5g 
A/-Y4-{f5-exo-f8 -Azabiq/c!of3.2.1lQCt^3>yt)>1.2.4-oxadi^^^ 
yl^methvllphenvl^methanesulDhonamide 




NHSOjMe 
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The residue was purified by column chromatography on silica gel. using an elution 
gradient of dichloromethane: methanol: 0.88 ammonia (98:2:0 to 89:10:1) to afford the title 
compound as a brown solid, 375mg. 

NMR (400MHz. CDCI3): 5 [ppm] 1.70 (4H. m). 1.90 (6H. m). 3.00 (3H. s). 3.30 (1H. 
5 m). 3.58 (1H. bs). 3.62 (1H. m). 4.00 (2H. s). 7.15 (2H. d). 7.30 (2H. m). 
LRMS: m/z 363.1 (MH*). 

P RFPARATION 57 

7 ^f > y/%-9-Mi=.thvt-i H -t 7«? n7imirta7oi-i.vn-3-oxa-9-a73t?iQYCIot3.3,1lnonane 




o 

10 

Ammonium fomiate (1g. 15.8mmol) was added to the title compound of preparation 
49 (1.12g. 3.2mmol) and palladium hydroxide (O.lg) in ethanol (50ml). and the mixture 
heated under reflux for 2 hours. The reaction was allowed to cool to room temperature and 
filtered through Arbocel®. The solvent was evaporated under reduced pressure arjd the 
15 residue purified by column chromatography on silica gel. using an elution gradient of 
dichloromethane:methanol:0.88 ammonia (97:3:0 to 89:5:1) to afford the title compound. 
651 mg. 

Found: C. 67.86: H. 7.79: N. 15.47%. 
CisHieNzO: 0.5 H2O requires C, 67.64; H. 7.57; N 15.78%. 
20 NMR (400 MHz. CDGb): 5 [ppm] 2.10 (2H. m), 2.65 (3H. s). 2.80 (2H. m). 3.18 

(2H. s). 3.90-4.00 (4H. m). 5.07 (1H. m). 7.18 (2H. m). 7.60 (1H. d). 7.70 (1H. d). 
LRMS: mfe 258.2 (MH*) 

pPFPARATION 58 

25 7-pnr/n-f?-Me t hyl-iH-hPn7imiHaTnl-1-vl>-3-Oxa-9-a2abiCVdor3.3.nnQngne 




A solution of the titie compound from preparation 50 (1.64g. 4.59mmol) and 4M 
hydrochloric acid in dioxan (15ml) was stirred at room temperature for 1 hour. The solvent 
30 was evaporated under reduced pressure and \he residue basified to pH 8 witii saturated 
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aqueous sodium cartjonate solution. The aqueous layer was extracted with dichloromethane 
(2X). The combined organic solutions were washed with brine, dried (MgSO^). filtered and 
evaporated under reduced pressure to afford the title compound as a darit solid. 1.08g. 

'H NMR (400MHz. CDCb): 8 [ppm] 2.20 (2H. m). 2.60 (2H. m). 2.65 (3H. s). 3.25 {2H. 
m). 3.72 (4H. m). 4.70 (1H. m). 7.20 (2H. m). 7.70 (1H. m). 7.75 (1H. m). 

LRMS: m/z 258.1 (MH*) 

ppt=PARAT!ON 59 
7-/eyo-2-MftthYt-1H-hBnzi n niHa7nl-1-vlV3-thia-9-azabicVOlof3 , 3 . nnongne 



10 



HN 




Tris(dibenzylidineacetone)dipalladium (176mg 0.192mmol) and 1.4 

bis(diphenylphosphlno)butane (82mg 0.192mmol) were stirred for 30 minutes in 
tetrahydrofuran. A solution of the title compound from preparation 51 (1.2g 3.80mmol) and 2- 
mercaptobenzoic add (0.70g 4.6mmol) in tetrahydrofuran (10ml) was added and the solution 
15 stirred for 16 hours then evaporated under reduced pressure. The red solid was purified by 
column chromatography on silica gel. using an eluant of dichloromethane: methanol (97:3). 
The product was dissolved in dichloromethane and washed with saturated sodium bicarbonate 
solution, water and brine. The organic layer was dried (MgS04). filtered and evaporated under 
reduced pressure to afford the title compound as a tan solid. 0.66g 
20 'H NMR (400 MHz, CDCb): 5 Ippm] 2.05 (2H. m). 2.52 (2H. d). 2.63 (3H. s). 2.83 (2H. 

m). 3.30 (2H. d). 3.60 (2H. s). 6.70 (1H. m). 7.1-7.23 (i2H. m). 7.60 (1H. m). 7.70 (1H. m). 
LRMS: mfe 274.3 (MH*) 

PRFPARATION60 

25 1 ^(Rfin?vlQXV ^ftarhonvn-3-azetidinecart>oxvr(C acid 



Q 




A solution of 3-azeUdine carboxylic acid (0.50g. 4.9mmol). trimethylsilyl chloride 
(1.25ml, 9.8mmol) and N-ethyWiisopropylamlne (2.20ml. 12.6mmol) was heated under reflux 
in dichloromethane (20ml) for 20 minutes. The reaction mbcture was cooled in an Ice bath and 
30 benzyl chlorofomiate (0.92ml. 6.4mmol) added. The mixture vras stirred at room temperature 
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for 72 hours before quenching with saturated aqueous sodium bicarbonate solution. The 
layers vyrere separated and the aqueous phase was acidified to pH2 with .2N hydrochloric acid 
and extracted with ethyl acetate (3x). The combined organic extracts were dried (MgSO*). 
filtered and evaporated under reduced pressure to afford the title compound as a brown oil. 
5 I.OIg. 

NMR (400 MHz. CDCI3): 5 [ppm] 3.44 (1H. m). 4.21 (4H. d). 5.09 {2H. s). 7.28-7.41 

(5H, m). 

LRMS: m/z253.1 (MNH/). 

PRFPARAT1QN61 
•)-(fPff-Rtitoxvca rt?n"V')-'^^Ptirtin«^carboxvlic add 



20 




Di-fert-butyl dicarbonate (3.02g. 13.8mmol) was added to a suspension of 3-azetidine 
carboxylic add (ig. lOmmol) and potassium carbonate {1.8g. 13mmol) in water (18ml) and 
15 dioxan (18ml) at CC. with stirring and altowed to wami to room temperature. The mixture was 
stirred for 15 hours and then concentrated under reduced pressure. The residue was acidified 
to pH 4 by addition of 1M citric add solution and extracted with dichloromethane (x3). The 
combined organic extracts were washed with water then brine, dried (MgSO*). filtered and 
solvent evaporated under reduced pressure to afford the title compound as a white solid. 2.1g. 
'H NMR (400 MHz. CDCI3): 5 [ppm] 1.44 (9H. s). 3.38 (1H. m). 4.14 (4H. m). 
LRMS: mfz 200 (MH). 

PRFPARAT1QN62 

te/f-RiiM nSS ^P»rn 3-f2-meH .yU1H-h«»n7irnida7Ot-1-vn-8-a7aNrVCl0r3 ? 1l(y?t-8-yn-1- 

phfynylpppy^g^^amate 

^CH3 
(j-^CH, H,C 




25 



Sodium triacetoxyborohydride (395mg, 1.86mmol) and gladal acetic add (75mg. 
1.25mmoI) were added to a solution of the title compounds of preparations 52 (300mg. 
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10 



1 24mmol) and 7 (341mg. 1.37mmoO in dichloromethane (10ml). and the reaction strred at 
room temperature for 18 hours. The mixture was baslfied with iO% aqueous sod.um 
cartjonate solution, and extracted with dichloromethane (2x). The combined organ.c extrac s 
were washed with brine, dried (MgSO.). filtered and evaporated under reduced pressure to 
afford the titie compound as a white foam. 444mg. 

'H-NMR (400IVIHZ. CDCI3) : 6 [ppm] 1.37 (9H. s). 1.72 (4H. m). 1.88 (1H. m). 1.98- 

2 15 (3H. m). 2.50 (2H. t). 2.62 (5H. m), 3.39 (1H. m). 3.45 (1H. m). 4.55 (1H. m). 4.87 (1H. 
s). 6.50 (1H. m). 7.20 (2H. m). 7.25 (1H. m). 7.36 (4H. m). 7.58 (1H. m). 7.66 (1H. d). 

LRMS:mte475 (MH*) 

ppPPARATION 63 

1 .phftnYlpro py|f?art>amate 
"'^/f^^"^ H,C. 



15 



20 



25 




A solution of the title compounds from preparations 7 (480mg. 1.93mmol). and 53 
(600mg 1.91mmol) and sodium triacetoxyborohydride (600mg. 2.83mmol) were sbrred 
together in a 30ml mixture of glacial acetic ackl:dlchloromethane (1:9) for 30 minutes at rc«m 
temperature. The solvents were removed under reduced pressure and the residue basrfied 
with 6N NaOH then extracted with dichloromethane (x3). The combined organic extracts were 
dried (MgS04). filtered and evaporated under reduced pressure to afford the title compound 

as a foam. 900mg. 

LRMS:m/z 475.1 (MH*) 

PRFPARATION 64 

f^ff_p,.tY| (1 ■c;^-:^4a-exr ^ f•^-{^-f^mPthvlslllnhonv^>ami^Qllyn7Yl>-1 ? , 4-PX9diP70l-S-Yl)-8T 
P ^pKi^r;|n [:^ 9 i]nnt-frA/n-i-ohenvlprPPvlfi?>rt>gmate 
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H C H 
CH, O 




NHSOjMe 



10 



The title compound was prepared from the title compounds from preparations 7 and 
56. following a similar procedure to that descritjed in preparation 62. 

The crude product was purified t>y column chromatography on silica gel. using an 
elution gradient of dlchloromethane: methariol (99:1 to 98:2) to afford the titie compound as a 
white foam. 392mg. 

NMR (400MHz. CDCb): 8 {ppml 1.38 (9H. s). 1.55 (5H. bs). 1.70-2.10 (12H. m). 
2.35 (3H. m). 3.00 (3H. s). 3.19 (1H. m). 3.25 (1H. m). 3.37 (1H. m). 4.00 (2H. s). 7.10-7.30 
(9H. m). 

PRPPARATION 65 
f^^-Riit yl M5;V3-f7./e y(^?-n^l»thyl-1H-hftn7imidaZQl-1-Yn-3-QXa-9- 

pTahirvrJnfa 3 lln^ n-o-vn-i-nhenvlnronvlcarbam9te 



15 



20 




The title compound was obtained as a white solid (90%). from the title compounds of 
preparations 7 and 57. following Uie pnacedure of preparation 64. 

Found: C. 69.10; H. 7.91; N. 10.47%. 

C29H38N4O3; O.8H2O requires C. 68.97; H. 7.90; N 10.37%. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.40 (9H. s). 1.78 (2H. m). 1.90-2.08 (2H. m). 
2.62 (3H. s). 2.65-2.95 (6H. m), 3.92 (2H. m). 4.05 (2H. m). 4.90 (1H. s). 5.65 (1H. m). 6.15 
(1H. d). 7.18 (2H. m). 7.25-7.38 (5H. m). 7.42 (1H. d). 7.70 (1H. d). 

LRMS: mfe 491.2 (MH*) 



25 



PRPPARATION66 

yf.rf-P, ltYlM.«?va-p-fByn-9-mflt h Yf-1H4>en7imidn7ol-1-vlV3^hia-Q-n7nbiOYf?lor3 . ^ 
9-yl]-1 -Dhen y<pfnpylRart)amate 
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5 



10 



15 




The title compound was obtained as a white solid (77%). from the title compounds of 
preparations 7 and 59. following the procedure of preparation 64. 

'H NMR (400 MHz. CDCI,): 5 [ppml 1.4 (9H. s). 1.80-2.0 (4H. m). 2.36 (2H. t). 2.64 
(3H. s). 2.70-2.90 (4H. m). 3.35 (2H. s). 3.45 (2H. t). 4.90 (1H. br s). 6.0 (1H. br s). 6.75 (1H. 
m). '7.20 (2H. m). 7.25-7.40 (5H. m). 7.55 (1H. d). 7.70 (1H. d). 

LRMS: myz 507.1 (MH*) 

PRPPARATION 67 

^^c ^ ^.|ovn a^9-M g ^KyMH^nTimida7ni-i-vn-a-azabinrolor3 ? noot-9-Yll-1 = 

phanytpmpylamine 



20 



25 




A solution of the title compound from preparation 62 (I.OOg. 2.1mmol) and 
trifluoroacetic acid (8ml) in dichloromethane (20ml) was stirred for 60 hours at room 
temperature. The solvent was concentrated under reduced pressure and the resKlue 
quenched with aqueous saturated sodium carbonate solution. This aqueous mixture was 
extracted with dichloromethane (3x) and the combined organic extracts washed wrth bnne. 
dried (MgSO.). filtered and evaporated under reduced pressure to afford the title compound. 
600mg. 

'H NMR (400 MHZ. CDCb): 5 Ippm] 1.60-1.84 (6H. m). 1.92 (2H. m). 2.01-2.14 (2H. 
bm). 2.51 (3H. m). 2.54-2.66 (4H. m). 3.44 (2H. m). 4.17 (1H. m). 4.52 (1H. m). 7.18 (2H. m). 
7.22-7.28 (1H. m). 7.31-7.41 (4H. m). 7.47-7.53 (1H. m). 7.64-7.69 (1H. m). 

LRMS: m/z 375.6 (MH*). 

pPFPARATlON 68 

f^c^ ^ c^ - fonwo a-/?-MAthyi-iH-b en7imida70i-1-v l > -8-flrabicvclpf3 ? 110<rt-8-Yn-1- 
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A solution of the title compound from preparation 63 (900mg. 1.90mmol) was stirred 
for 1 hour at 40-C In a 30ml mixture of dichloromethane:trifluoroacetic ackJ (4:1). The solvents 
were removed under reduced pressure, the residue basified with saturated sodium carbonate 
5 solution and extracted with dichloromethane (x3). The combined organic extracts were dried 
(MgS04). filtered and evaporated under reduced pressure to afford the title compound as a 

foam, 330mg. 

LRMS: m/z 375.2 (MH*) 

.,Q PRFPARATION g9 

(1 ■Q^-r^7-findQ-{?-MPthvl-1 H-b >>n7imida7oi-i-vn-:w)ya-9-3?at?icvrlof3 3 nnQn-9-YlH- 

phenyH- 

pmpanamine 




15 A mixture of the title compounds from preparations 58 (SOpmg. 1.94mmol). and 7 

(533mg. 2.13mmol). sodium triacetoxyborohydride (618mg. 2.91mmol). and glacial acetic acid 
{115ml) in dichloromethane (10ml) was stirred at room temperature for 24 hours. The 
reaction was diluted with aqueous saturated sodium carbonate solution, and the phases 
separated. The aqueous layer was extracted with dichloromethane (2x>.and the combined 

20 organic extracts washed with brine, dried (NajSOO. filtered and evaporated under reduced 
pressure. The resulting brown foam vras stirred in 4M hydrochloric acid in dioxan (20ml) for 1 
hour. The excess of solvent was evaporated under reduced pressure and the residue was 
basified with aqueous saturated sodium carbonate solution. The aqueous layer was extracted 
with dichloromethane (3X). The combined organic solutions were washed with brine, dried 

25 (Na2S04). filtered and evaporated under reduced pressure to afford the tiUe compound as a 
brown solid, 729mg. 
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NMR (400MHz. CDCI3): 6 Ippmj 1.90 (2H, m). 2.30 (2H. m). 2.60 (2H. m). 2.( 
(3H. S). 2.80 (2H. m). 3.00 (2H. m). 3.40 (2H. d). 3.70 (2H. m). 3.90 (2H. m). 4.07 (1H. t). 4.i 
(1H. m). 7.20 (2H. m). 7.25 (1H. m). 7.35 (4H. m). 7.68 (1H. m). 7.78 (1H. m). 
LRMamte 391.1 (MH*) 



(1 <;).?up-/Biro-?-MAthvi-i H-be n ^imiH^7ni-i-viV3-oxa-fl-37abiCY^tof:^ 3 1lnon-9-Y^-^ 



A solution of the title compound from preparation 65 (I.IOg. 2.24nMnol) in 4M 
hydrochloric add in dioxan (10ml) was stirred for 1 hour. The solvent was evaporated under 
reduced pressure to afford the title compound as a white solid. 1.30g. 

»H NMR (400MHz, DMSOde): 6 [ppm] 2.45-2.70 (3H. m). 2.92 (3H. s). 3.40 (4H. m). 
3.72 (1H. m). 3.83 (1H. m). 3.95-4.10 (2H. m). 4.30(1H. d). 4.45 (2H. m). 5.82 (1H. m). 7.35- 
7.55 (5H. m). 7.60 (2H. d). 7.80 (1H. d). 8.80 (2H. bs). 9.10 (1H. d). 12.28 (IH. bs). 

LRMStmfe 391.2 (MH*) 

pPPPARATION 71 
yH-l-phftnvtnnPY'} amino> rarhonvn-1-a7etidine Caft?QXYlate 



A solution of the titie compound from preparation 67 (222mg. 0.59mmol) in 
dichioromethane (5ml) was added to the title compound from preparation 60 (136mg. 
0.58mmol). i-<3-dimetiiylaminopropyl)-3-etiiyl-carbodiimide hydrochloride (136mg. 
0.71mmol). N-ethyldiisopropylamine (108jil. 0.62mmol) and l-hydroxybenzotriazole hydrate 
(88mg. 0.65mmol) In dichloromettiane (5ml). The reaction mixture was stirred at room 



5 



PRPPARATION 70 
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temperature for 20 hours. The solvent was evaporated under reduced pressure and the 
residue taken up in ethyl acetate, washed with water, tmne. dried (MgS04) filtered and 
evaporated under reduced pressure. The residual pale brown solid was purified by column 
chromatography on silica gel. using an eluant of dichloromethane:methanoi:0.88 ammonia 

5 (95:5:0.5) to afford the title compound as a white solid. 279mg. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.62-1.72 (2H. bm). 1.76 {2H. m). 1.94-2.18 (4H. 
m). 2.44-2.58 (3H. m). 2.58-2.68 (4H. m). 3.21-3.32 (1H. m). 3.44 (2H. m). 4.08^.17 (2H. 
bm), 4.55 (1H. m). 5.08 (2H. s). 5.24 (1H. m). 7.08-7.24 (3H. m). 7.28-7.41 (9H. m). 7.46-7.54 
(1H. m). 7.63-7.72 (IH.m). 

10 LRMS: m/z 592.6 (MH*). 

PRFPARATION72 
fff rf-P"tv» SV3- e y7^:^r7-mftthv»-lM-henamida7nl-1-vl>-8-azabiCYClQ 
[^ 7 i^f:t-8-yl]-1-phenvtp mpYl>amlno>^rhnnyqcvclonentvlcarbamate 



15 




The title compound was obtained as a white solid (85%). from the title compound of 
preparation 67 and i.{(fert-butoxycarbonyl)aminolcyclopentanecarboxylic add (J. Med. Chem. 
14; 1971; 904). (61mg. 0.27mmol). following the procedure described in preparation 71. 

NMR (400 MHz. CDCI3): 5 [pprnj 1.42 (9H. s). 1.54-1.86 (10H. m). 1.90-2.20 (5H. 
20 m). 2.20-2.37 (2H. bm). 2.37-2.64 (7H. m). 3:41 (2H. bs). 4.52 (1H. m). 4.77 (1 H. bm). 5.16 
(1H. m). 7.14-7.22 (2H. m). 7.30-7.38 (4H. m). 7.42-7.58 (2H. bm). 7.63-7.71 (1H. m). 
LRMS: mfe 586.1 (MH*). 

PRFPARATION 73 

25 ^ ff ff-piit yi ns^-3-fi/lrfo-^3-^ H-hfln7imidaznl-1-vn-8-gz3bioY^^of3 ? 1lo(;t-8-Yn-1- 

phftnylproDVl r.?irbamate 
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15 



A mixture of the title compounds from preparations 7 (592mg. 2.37mmol). and 54 
(540mg 2 37mmol) and sodium triacetoxytK,«)hydride (750mg. 3.54mmol) were sbrred 
together In a 25ml mixture of glacial acetic acld:dichloromethane (1:9) for 30 minutes at room 
temperature. The solvents were removed under reduced pressure, the residue suspended .n 
saturated sodium carbonate solution and extracted with dichloromethane (x3). The combined 
organic extracts were dried (MgSO.). filtered and evaporated under reduced pressure. The 
residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a foam. 
750mg. 

NMR (400 MHz. CDCb): 5 [ppm] 1.35-1.48 (9H. m). 1-60-1.71 (2H. m). 1.87-2.16 
(6H m) 2.29-2.37 (2H. m), 2.69-2.81 (2H. m). 3.32-3.39 (1H. m). 3.42-3.47 (1H. m). 3.68- 
3.76 (1H. m). 4.69-1.82 (1H. m). 4.82-^.95 (1H. m). 6.63^.73 (1H. m). 7.23-7.39 (7H. m). 
7.39-7.53 (1H. m). 7.77-7.82 (1H. m). 8.05 (1H. S) 

pppPARATION 74 



20 




A solution of the title compound from preparation 73 {750mg. 1.63mmol) was stirred 
for 5 hours at room temperature in a mixture of dichloromethane^ifluoroacetic acid (4:1). 
(20mO. The solvents were removed under reduced pressure, the residue was basified using 
saturated sodium hydrogen carbonate solution and extracted with dichloromethane (x3). The 
combined organic extracts were dried (MgS04). filtered and evaporated under reduced 
25 pressure. The residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a foam. 
480mg. 

A mixture of this intermediate amine (480mg. 1.33mmol). the title compound from 
preparation 61 (250mg. 1.33mmol) and 1-(3KlimethylamlnopropylV3-ethylcarbodiimlde 
hydrochloride (280mg. 1.46mmol) were stirred together for 1 hour at room temperature In 
dichloromethane (10ml). The solvent was removed under reduced pressure, the residue 
dissolved in ettiyl acetate and v»«shed with saturated sodium hydrogen carbonate solution and 



30 
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water. The organic solutton was dried (MgS04), filtered and evaporated under reduced 
pressure. The residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a foam. 
730mg. 

NMR (400 MHz, CDCI3): 6 [ppm] 1.42 (9H. s). 1.60-1.69 (2H. m). 1.96-2.10 {6H. 
m). 2.29-2.35 (2H. m). 2.55-2.74 (2H. m). 3.13-3.26 (1H. m). 3.34-3.40 (2H. m). 4.02-4.18 
(4H. m). 4.66^.76 (1H. m). 5.19-5.26 (1H. m). 7.00-7.13 (1H. bs). 7.23-7.32 (5H. m). 7.32- 
7.45 (3H. m). 7.77-7.82 (1H. m). 8.06 (1H. s). 
LRMS: m/z 544.4 (MH*) 

PPFPARATION7S 

/y^>uRAn7NH-8-3^hir^jora^ii oct-3 -v» V3-gxp-(4-flu orPPhenvl)prpPf^ra 




F 



The title compound from preparation 26 (2.0g. 9.2mmol) v^s added to 4- 
15 fluorophenylacetic acid (1.42g, 9.2mmol) N-ethyldiisopropylamine (1.6ml. 9.2mmol). 1-{3- 
dimethylaminopropyl)-3-€thyl-carbodiimide hydrochloride (1.77g. 9.2mmoO. and 1- 
hydroxytjenzotriazole hydrate (1.41. .9.2mmol) in dichloromethane (20ml). The reaction 
mixture was stirred at room temperature for 16 hours then saturated aqueous sodium 
cartwnate solution (30 ml) was added. The layers were separated and the aqueous phase 
20 was extracted with dichloromethane (2x). The combined organic extracts were washed with 
water, dried (MgSO^. filtered and evaporated under reduced pressure. The residue was 
purifi^ by column chromatography on silica gel. using an elution gradient of dichloromethane: 
methanol: 0.88 ammonia (98:2:0 to 95.5:4.0.5) to afford the title compound as a white solid. 
1.04g. 

25 NMR (400 MHz. CDCI3): 6 [ppm] 1.40 (2H. m). 1.70 (2H. d). 1.75 (2H. m). 2.02 

(2H. m). 3.18 (2H. s). 3.50 (4H. s). 4.10 (1H. m). 7.00 (2H. m). 7.15-7.32 (7H. m). 
LRMS: m/z 353.1 (MH*). 



30 



pppPARATiON 76 
rarfaoxvlate 
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HN> 




The title compound was obtained (86%) as a white solid, from the tiUe compound of 
preparation 27 and 4-fluorophenylacetic add. following a similar procedure to that described In 
preparation 75. 

5 NMR (400 MHz. CDCI3): 5 [ppm] 1.10-1.30 (2H. m). 1.38-1.60 (11H. m). 1.83 (2H. 

m). 2.0-2.30 (2H. bm). 3.56 (2H. s). 4.0^.20 (3H. m). 5.70 (1H. m). 7.10 (1H. m). 7.20-7.30 

(3H, m) 

LRMS: mte 385.3 (MNa*). 

ppPPARATIQN 77 
fv^t^^^^hir YHnf3^ilo ^-a^v.^yQ^^-fliinronhpnYnDrPp9namMe 

A mixture of the title compound from preparation 75 (2.69g. 7.63mmol) and 10% 
palladium on carbon (0.5g) in ethyl acetate (30ml) was hydrogenated at 50psi at 50 -C for 48 
hours. The reaction mixture was filtered through Arbocel® and the filtrate removed under 
reduced pressure to afford the title compound as a white solid. 1.96g. 

NMR (300 MHz. CDCb): 5 Ippm] 1.30 (2H. m), 1.65-1.80 (4H. m). 1.80-2.20 (5H. 
m). 3.55 (2H. s). 4.15 (1H. m). 5.20 (1H. d). 7.00 (2H. m). 7.20 (2H. m). 
LRMS: m/z 263.1 (MH*). 



20 



ppPPARATION 78 

/V-/ft-ATahit^ci o fa 9 nort..3.vi ) -?t-Anrfo-/4-fiuomnhpnvi)nrQPammi(1f^ hY<frochtorMe 



HN 

HCI 




A solution of the titie compound from preparation 76 (2.04g. 5.62mmol) was stirred in 
25 4M hydrochloric acid solution in dioxan (20ml) . The excess solvent was evaporated under 
reduced pressure to afford the title compound as a white solid. 1.55g. 
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NMR {400 MHz. DMSO-de): 5 Ippm] 1.85 (4H. m). 2.1 (4H. m). 3.45 (2H. s). 3.7 
(1H. m). 3.85 (2H. bs). 7.1 (2H. m). 7.25 (2H. m). 8.15 (1H. d). 8.85 (1H. bs), 9.1 (1H, bs). 
LRMS:mte 262.9 (MH*). 

PRFPARATION 79 

ff.rf.p^ ^«Yl ^lffl.3-fa-^nrfo-fr2-f4-f liinrn phftnvl^acetvllamin0V8-R7fihi<7Y0l0f3 ? 1]QCt-8- 
yl>-1 -nhenvlpropYlf^rhamate 



15 




The title compound was obtained as a white solid (68%). from the title compounds of 
1 0 preparations 7 and 78, following a similar procedure to that described in preparation 64. 

^H NMR (400 MHz, CDCIa ): 5 ippm] 1.0-2.0 (18H. m). 2.10-2.30 (4H. m). 3.02 (1H. 
S). 3.15 (1H. s). 3.50 (1H. s). 4.15 (1H. q). 4.77 (1H. bs). 5.53 (1H. d). 7.04 (2H. m). 7.2-7.4 
(7H. m). 

LRMS:mfe 496.9 (MH*). 



PRFPARATION 80 
^«^ra5n-3- A yo.Amino-3-nhPnvlprnpyn-R-a7ahiCVdof3.? n0Ct-3-YiV3-(4- 
fltt ptnphenyl^propanamide h yriroehloride 




20 A mixture of the title compounds from preparations 77 (1 .96g. 7.47mmol) and 7 (2.9g. 

9.58mmol). sodium triacetoxyborohydride (2.37g, 11.2mmoI). and glacial acetic acid (0.5ml) in 
dichloromethane (30ml) was stirred at room temperature for 16 hours. The reaction mixture 
was basified to pH 8 using saturated sodium bicarbonate solution. The phases were 
separated and the aqueous layer was extracted with dichloromethane (2x). The combined 

25 organic extracts were washed with brine, dried (MgSOO. filtered and evaporated under 
reduced pressure. The residue was purified by column chromatography on silica gel, using an 
elution gradient of dichloromethane: methanol (98:2 to 95:5) to afford 2.49g of a white solid. 
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This intermediate was stirred in 4M hydrochloric acid solution in dioxan (20ml) at 
HDom temperature. The solvent was evaporated under reduced pressure to afford the title 
compound as a white solid, 22BQ. 

NMR (400 MHz. DMSO-de): 5 Ippm] 1.90 (4H. m). 1.98-2.20 (4H. m). 2.40 (2H. 
m). 2.78 (1H. m). 3.08 (1H. m). 3.80-1.02 (3H. m). 4.40 (1H. m). 7.10 (2H. m). 7.25 (2H. m). 
7.42 (2H. m). 7.58 (2H. m). 8.25 (m. 1H). 8.80 (2H. bs). 10.75 (1H. bs). 

LRMS: m/z 396.1 (MH*). 

ppPPARATION 81 
^-{R-f^-^.9V3-e»rf/^-Aminn.3-o h Anylpmnvn-8-a7ahlcVClof3.2.110^^ 
fly^|-y ^hAnvl>proDan amidB hydrochloride 




The title compound was obtained as a cream solid (quantitative), from ttie titie 
compound of preparation 80, following the procedure of preparation 79. 
15 LRMS: m/z (MH*) 396.1 (MH*). 



PRFPARATION 82 
1.<AcetvlaminnVwclOD ftntanefarboxvnc add 

°- OH 




20 



The tifle compound was prepared according to ttie method described in Bull. Soc. 
Chim. Fr. 1965; 2942. 



25 



PRPPARATION 83 
l-Rftnzyl-S- pYrrolidinecartviyylic acid 




The titie compound was prepared according to Uie metiiod described in J.Org.Chem. 
1968; 33; 3637. 
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ppPPARATION 84 

A mixture of the title compound of preparation 26 (7.0g. 32.4mmol). 2. 5- 
difluoronitrot)enzene (5.41g. 34.0mmol) and potassium cartx>nate (13.4g. 0.97mmol) in 
dimethylfomiamide (100ml) was heated to 100-C for 12 hours. The cooled mixture was 
concentrated under reduced pressure, dissolved in dichloromethane (300ml) and washed with 
water then brine. The organic layer was dried {MgS04) and evaporated under reduced 
pressure. The residue was purified by column chrontatography on silica gel. using an eluentof 
dichloromethane: methanol (98:2:0) to afford the tffle compound as a orange solid. 7.6g. 

NMR (400MHz. CDCI3): 5 Ippm] 1.74 (4H. m); 1.95 (2H. m); 2.15 (2H. m); 3.34 
(2H. s): 3.60 (2H. s); 3.8 (1H. m); 6.82 (1H. m); 7.18-7.42 (6H. m); 7.86 (2H. m). 
LRMS: m/z 356.4 (MH*). 

pppPARATION 85 
Hft-R'^n^vt-8-a ^ «hiryrint3 g 1lort-3-vn-4-flUQrC)-1 ?-f'y0-h<='n70nff^ 

The title compound of preparation 84 (7.6g. 21.41mmol) and 5% palladium on carbon 
20 (0.8g) in ethanol (50ml) and tetrahydrofuran (150ml) were stirred under 1 atmosphere of 
hydrogen for 24 hours at room temperature. The reaction was filtered through arbocel and the 
solvent removed under reduced pressure to afford the title compound as a daric red ofl. 6.0g. 

NMR (400 MHz, CDCh): 5 iPpm] 1.38-1.76 (5H. m); 1.85 (2H. m); 2.06 (2H. m); 
3.26 (2H. s):3.36-3.70 (5H. m); 6.40 (2H. m); 6.60 (1H. m); 7.18-7.40 (5H. m). 
25 LRMS: mfe 326.6 (MH*). 

PRFPARAT10N 86 

Hf^-RAnrvt-R-a T ahio/cinra^nnct-^-vi^ -oxo -5-flMoro -1 H-h<=rn7imidazole 



15 



30 



The title compound of preparation 85 (3.0g. 9.22mmol) was refluxed in triethyl 
orthoformate (20ml) for 16 hours. Excess triethyl orthofbrmate was evaporated under 
reduced pressure. The oily residue was taken up In toluene (80ml) refluxed with catalytic para- 
toluenesulfonic acid for 3 hours and concentrated under reduced pressure. The crude product 
was purified by column chromatography on silica gel. using an eluent of dichloromethane: 
35 methanol (98:2) to afford the titie compound as a light pink solid. 1.91g. 

'H NMR (400 MHz. CDCI,): 5 Ippml 1 .8 (2H. q); 1 .98 (2H. m); 2.20-2.36 (4H. m); 3.40 
(2H. s); 3.63 (2H. s); 4.56 (1H. m); 7.03 (1H. m):7.20-7.50 (6H. m); 8.03 (1H. s). 



wo 00/38680 



PCT/IB99/02048 



-104- 



LRMS: mte 336.3 (MH*). 

pppPARATlON 87 

1-fft.AyahiqH>ior ? ? no/^-a^iw>yo-s-fl»oro-lH-bf?n2imW9ZOte 

5 

The title compound of preparation 86 (1.91g. 5.71mmol) in ethanol (80ml) was treated 
with ammonium fom^ate (2.75g. 43.6mmol) and 20% palladium hydroxide on cart)on (SOOmg) 
and the mixture was heated to reflux under nitrogen for 5 hours. The cooled mixture was 
filtered through artx)cel and concentrated under reduced pressure. The mixture was dissolved 
10 in dichloromethane (lOOml) and washed with saturated sodium bicartxjnate solution then 
brine, was dried (MgSO*) and concentrated under reduced pressure to afford the title 
compound as a red oil, 1.23g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.77-2.30 (9H. m); 3.72 (2H. s); 4.52 (1H. m); 

7.02 (1H. m): 7.34 (1H. m); 7.44 (1H. dd); 7.98 (1H. s). 
1 5 LRMS: m/z 246.0 (MH*). 

ppppARATION 88 

ff. ff-R..ty» n«;v.3-( ; v.vn-{fi-fi.ioro - iH->^n7imidazol-1-vlV8-a7abiCYr|or3 ? 110Ct-e-Yll- . l- 

phftnylpropylcarbamate 

20 

The title compound of preparation 88 (1.23g. 5.03mmol) was stirred in 
dichloromethane (lOml). The title compound of preparation 7 (1.25g. 5.025mmol). sodium 
triacetoxyborohydride (1.60g. 7.56mmol) and glacial acetic add (0.30ml) were added, and the 
solution sBriBd at room temperature for 16 hours. The reaction mixture was basified with 
25 saturated sodium bicarbonate. The aqueous layer was extracted with dichloromethane (2x) 
and the combined organic extracts washed with brine, dried (MgS04). filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel. 
using an eluent of dichloromethane: methanol (98:2) to afford 1.505g of a light pink soKd. 

NMR (400 MHz. CDCI3 ): 6 [ppm] 1.20-1.47 (10H. m); 1.62-1.88 (3H. m): 1.90-2.18 
30 (5H. m): 2.20-2.46 (4H. m); 3.38 (1H. s); 3.60 (1H. s); 4.52 (1H. m); 4.90 (1H. m): 7.0 (2H. 
m);7.20-7.50 (5H. m); 7.55 (1H. d); 8.0 (1H. s). 
LRMS: mfe 479.0 (MH*). 

pPFPARATlON 89 

35 fffrf-Rirtyi a-frff 1 ■«;v.a4a.fiyrv ( « T-fitinrn-i H-bftn7imidazol-1-vl>-8-f<7fit?iOYClof3 ? , noct-e- 

y |].1-phenvlp rnpYl>aminoV^rhnnYn-1-a7fttidineC3rfaQXVlate 
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The title compound of preparation 88 (1.505g. 3.15mmo!) and 4M hydrochloric acid in 
dioxane (10ml) were stirred for 1 hour. The excess of solvent was evaporated under reduced 
pressure to give a cream solid, which was added to the title compound of preparation 61 
(0.695g. 3.46mmol), diisopropyl ethylamine (2.2ml. 12.6mmol). 1.{3-dimethylaminopropyl)-3- 
5 ethyl-carbodiimide hydrochloride (0.663g. 3.46mmol), and l-hydroxybenzotriazole hydrate 
(0.467g, 3.46mmol) In dichloromethane (20m!). The reaction mixture was stin^ed at room 
temperature for 16 hours, concentrated and dissolved in ethyl acetate then washed with 10% 
sodium carbonate solution. The organic layer was dried (MgS04). filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel, 
10 using an eluent of dichloromethane: methanol (99:4) to afford the title compound as a white 
powder. 1.182g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.4 (10H, m); 1.8 (2H, m); 1.92-2.30 (9H, m); 2.48 
(1H, m); 3.15 (1H. m): 3.42 {2H, m); 3.96-4.20 (4H. m); 4.55 (1H. m); 5.20 (1H. q); 7.02 (1H. 
m); 7.10-7.40 (6H. m); 7.54 (1H. m); 8.0 (1H. s). 
15 LRMS: m/z 489.2 (MH*). 



20 



25 



Exgmpig 1 

A/-{3-[3-exo-^2-M6thvMH-benzimidazo l-1-vn-8-azabicvclo[3.2.11oct-8-vll-1- 
phenylprQpyl)cYclobutanecarb Qxamide dihydrochloride 




The title compounds of preparation 52 (0.20g, 0.829mmol) and preparation 3 (0,1 74g, 
0.753mmol) were stirred together with sodium triacetoxyborohydride (0.240g, 1.13mmol) and 
acetic acid (0.05ml, 0.833mmol) in dichloromethane (10ml) under an atmosphere of nitrogen 
for 24 hours at room temperature. A solution of 10% sodium carbonate was added and the 
product extracted with dichloromethane. The combined organic extracts were dried (MgS04) 
and the solvent evaporated under reduced pressure. The product was purified by 
chromatography on silica gel using dichloromethane:methanol (98:2) as eluant. then dissolved 
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in diethyl ether saturated with HCI. Evaporation to dryness provided the title compound, 
127mg. 

'H-NMR (400 MHz. CDCI3): 5 [ppm] 1.66-1.80 (4H, m), 1.85-2.23 (10H, m), 2.25-2.40 
(2H. m). 2.50-2.58 (2H. m). 2.65 (3H, s). 3.08 (1H, m). 3.44 (2H. m). 4.58 (1H. m), 5.20 (1H. 
5 m). 6.85 (1H. d). 7.22 (2H. m). 7.28-7.40 (5H. m), 7.52 (1H, m). 7.68 (1H. m) 
LRMS: m/z 457.6 (MH*) 

EXAMPLE 2 

N-{M SV3-f3-exQ-f ?-Mfithvl-1 H-benzimidazol-1 -YlV8-azabicvclof3.2. 1 loct-8-vll-l - 
10 phenylpropy l}cyclobutanecarboxamide 




Cyclobutane carboxylic acid chloride (224mg, 1.89mmol) was added to the title 
compound of preparation 67 (646mg, 1.72mmol) and triethylamine (505(i1, 3.62mmol) in 
dichloromethane (10ml). The reaction mixture was stirred at room temperature for 3 hours 
15 after which time more triethylamine (SOOjil, 3.62mmol) and cyclobutane carboxylic acid 
chloride (104mg, 0.876mmol) were added. Water was added to the mixture, the product was 
extracted with dichloromethane (2X), the combined organics were washed with brine, dried 
(MgS04), filtered and evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel, using an elution gradient of dichloromethane: methanol: 
20 0.88 ammonia (98:2:0.5 to 95:4:1) to afford the title compound as a white powder, 196mg. 

Found C. 73.91; H. 8.08; N, 11.82% 

C29H36N40;1H20 requires C. 73.39; H. 8.07; N. 11.80% 

^H-NMR (400 MHz, CDCI3): 5 [ppm] 1.60-1.80 (4H, m), 1.90-2.20 (9H, m), 2.25-2.40 
(3H, m), 2.50-2.58 (2H. m), 2.55-2.65 (4H, m). 3.08 (1H, m), 3.40 (2H, m). 4.58 (1H, m). 5.20 
25 (1H, m). 6.80 (1H. d). 7.18-7.40 (6H. m), 7.50 (1H, m), 7.65 (1H, m) 
LRMS: m/z 457.2 (MH*) 
[ajo -40.0° (c = 0.10. CH2CI2) 

EXAMPLE 3 
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A/-(MS\-343-flnrfo-r2-Methv l-1H-henzimidayoW1-vn-8-azabicvclor3.2.11oct-^vn-1^ 
phenylpropY l)cyctobutanpr.arhQxamide 




The title compound of preparation 68 (565mg. 1.51 mmol), cyclobutanecarboxylic acid 
5 chloride (207 ^l, 1.81 mmol), and triethylamine (464 3.32mmol) were stin-ed in 
dichloromethane (15ml) for 18 hours at room temperature. The reaction was diluted with water 
and extracted with dichloromethane (2X). The combined organic extracts were dried (MgS04), 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, using an eluant of dichloromethane: methanol: 0.88 ammonia 
10 (98:1 .5:0.5) to afford the title compound as a white solid, 260mg. 
Found C. 74.13; H. 7.97; N. 11.97% 
C29H36N4O;0.7H2O requires C, 74.23; H, 8.03; N 11.94% 

'H NMR (400MHz, CDCU): 5 [ppm] 1.70 (2H, m); 1.82-2.00 (3H. m); 2.10-2.20 (4H. 
m); 2.22-2.35 (4H, m); 2.47 (5H, m); 2.60 (3H, s); 3.00 (1H. m); 3.40 (2H. bs); 4.75 (1H. m); 
15 5.15(1H, m); 6.30 (IH.d); 7.18 (2H,m); 7.20-7.30 (6H.m); 7.62 (IH.m) 
. LRMS: m/z 457.4 (MH*) 

EX AM P L E 4 

A/-{M.<?W3-f3-flxo-f2-M ethvl-1H-benzimidazol-1-vn-8-azabicvclQr3.2.1lQct-8-vn-1- 
20 . . phRnvlprQDvl> tetrahvdro-2H-Dvran-4-carboxamide 
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The title compound of preparation 67 (86mg, 0.23mmol) in dichlorometliane (2.5ml) 
was added to tetrahydropyran-t-carboxyiic acid (30mg. 0.23mmol). 1-(3- 
dimethylaminopropyl)-3-etliyl-carbodiimide hydrochloride (53mg. 0.28mmol), N- 
diisopropylethylamine {44nl. 0.25 mmol) and 1-hydroxybenzotriazole hydrate (34mg, 
5 0.25mmol) in dichloromethane (2.5ml). The reaction mixture was stirred for 16 hours at room 
temperature. The solvent was evaporated under reduced pressure and the residue taken up in 
ethyl acetate, washed with water, brine, dried (MgS04) filtered and evaporated under reduced 
pressure. The residual pale brown solid was purified by column chromatography on silica gel. 
using an elution gradient of dichloromethane:methanoi:0.88 ammonia (98:2:0.25 to 95:5:0.5) 
10 to afford the title compound as a white solid. 48mg. 
Found C. 70.59; H, 7.83; N. 10.94% 
C3oH38N402;1.3H20 requires C. 70.64; H, 8.02; N. 10.98% 

NMR (400 MHz. CDCI3): 8 [ppm] 1.65 (2H. bm). 1.71-1.92 (6H, m). 1.96-2.22 (4H, 
m). 2.37 (1H, m). 2.46-2.68 (7H. m). 3.39-3.50 (4H. m). 3.98 (2H. m). 4.54 (1H, m>. 5.20 (1H. 
15 m), 6.79 (1H. m). 7.13-7.21 (2H. m). 7.23-7.30 (1H. m). 7.30-7.40 (4H. m). 7.42-7.54 (1H. m). 
7.62-7.72 (1H. m) 

LRMS: m/z 487.3 (MH*) 
Melting point [°C): 95-96 

20 FXAMPLES5-16 

The compounds of the following tabulated examples with the general structure: 




were prepared using a similar method to Example 4 from the title compound of 
preparation 67 and the corresponding acids. 
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EXAMPLE 16 

1-AminQ-/V-friS)-3-exo>f3-f2-methvl>1H-benzimidazol-1-vn-8-^^ 
vIM-DhenvlDroDvllcvcloDentanecarboxamide 



The title compound of preparation 72 (135mg, 0.23mmol) and trifluoroacetic acid 
(2ml) in dichloromethane (5ml) were stirred for 16 hours. The solvent was evaporated under 
reduced pressure and the residue quenched with aqueous saturated sodium carbonate 
solution. This aqueous solution was extracted with dichloromethane (3x) and the combined 
organic extracts washed with brine, dried (MgS04), filtered and evaporated under reduced 
pressure. The residual pale brown solid was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) 
to afford the title compound as a white solid, 96mg. 

Found C, 71.87; H, 8.26; N. 14.03% 

CaoHsgNsOiO.gHjO requires C, 71.80; H. 8.19; N, 13.95% 

NMR (400 MHz. CDCI3): 5 [ppm] 1.27-1.89 (11H. m). 1.89-2.18 (5H, m), 2.18-2.35 
(2H. m). 2,41-2.53 (2H, m), 2.55-2.66 (5H, m). 3.40 (2H, bs). 4.52 and 4.77 (1H. 2 x m). 5.06- 
5.18 (1H, m), 7.12-7.22 (2H. m). 7.22-7.33 (IH. m). 7.33-7.39 (4H, m). 7.52-7.59 (1H. m). 
7.63-7.71 (1 H, m). 8.24 and 8.43 (1 H. 2 x m) 

LRMS:m/z 486.9 (MH*) 
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FXAMPLES17and18 
1^Acetyl-N-{(1SV3-[3-endo-f2^methyl-1H -benzlmidazQl-1>ylV8-azabi^^^ 
yl]-1-phenylpropyl}- 3-azetidinecarboxamide 




and 

phenylpropyl}acetamide 




1-(3-Dimethy! aminopropyl)-3-ethylcarbodiimide hydrochloride (lOOmg, 0,52nnmol) 
was added to a solution of the title compound of preparation 68 (150mg, 0.40mmol) and 1- 
acetyl-3-azetidinecarboxylic add (69mg, 0.48mmol) In dichloromethane (10ml). The reaction 
mixture was stirred for 3 hours after which time the solution was evaporated to dryness, re- 
dissolved in ethyl acetate, washed with a saturated aqueous sodium carbonate solution, then 
water. The organic layer was dried (MgS04), filtered and evaporated under reduced pressure. 
The crude product was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title compound of 
example 17 as a white foam (75mg), 

Found C. 67.96; H. 7.44; N, 13.09% 

C3oH37N502;1.6H20 requires C, 68.18; H, 7.67; N. 13.25% 
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^H-NMR (400 MHz. CDCI3): S [ppm] 1.68-1.80 (2H, m). 1.87 (3H, s), 1.92-2.31 (8H. 
m). 2.40-2.48 (2H. m), 2.63 (3H, s), 3.10 (1H, m), 3.36-3.47 (2H, m). 4.00-4.22 (3H. m). 4.37- 
4.46 (1H. m), 4.68-4.80 (1H. m), 5.20 (1H, m). 6.13(1H. bd), 7.15-7.41 (8H. m), 7.67 (1H. m) 

LRMS: m/z 500.4 (MH*) 

and the title compound of example 18, 20mg. 

^H-NMR (400 MHz, CDCI3): 8 [ppm] 1.71-1.84 (2H, m). 1.96-2.03 (7H, m), 2.05-2.33 
(4H. m), 2.40-2.58 (2H, m), 2.63 (3H. m), 3.38-3.42 (2H. m), 4.72 (1H, m), 5.19 (1H. m). 6.34 
(1H. d). 7.14-7.40 (8H. m), 7.64 (1H, m) 

LRMS: m/z 417.2 (MH*) 



The title compounds of preparation 55 (0.056g, 0.262mmol) and preparation 8 
(0.091g, 0.394mmol) were stirred together with sodium triacetoxyborohydride (0.083g, 
0.394mmol) and acetic acid (0.015ml, 0.262mmol) in dichloromethane (10ml) under an 
atmosphere of nitrogen for 4 hours at room temperature. A saturated aqueous solution of 
sodium bicarbonate was added and the product extracted with dichloromethane. The 
combined organic extracts were washed with water and brine, dried (MgS04) and the solvent 
evaporated under reduced pressure. The product was purified by column chromatography on 
silica gel using ethyl acetate:methanol:0.88 ammonia (97.5:2.5:0.25) as eluant. then dissolved 
in acetonitrile/water and freeze-dried to provide the titie compound. 50mg. 

Found C. 73.35; H, 7.65; N, 12.51% 

C27H32N4O;0.75H2O; requires C. 73.36; H. 7.64; N. 12.67% 

^H-NMR (400 MHz. CDCI3): 5 [ppm] 1.80-2.20 (8H. m), 2.20-2.36 (2H. m). 2.40-2.56 
(4H. m). 2.63 (3H. s). 2.88-3.00 (1H. m). 3.37-3.42 (3H. m). 5.06 (1H, m). 6.20 (1H. m). 7.18- 
7.38 (7H. m), 7.40 (1H. m). 7.64 (1H, m) 

LRMS: m/z 429.4 (MH*) 

[a]o -39.4 (c = 0.10, CH3OH) 



EXAMPLE 19 

N-{M<?UVr6-r2-Methvl.1H-benzimidazol-1-yn-3-a7ahiq/rJoT 3.1.0lhex-3-yn-1- 
Dhenvlpropvftcvclobutanecarboxamide 
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FXAMPLE20 

^-OyclopropyUAHM 5V343.exa-ra-{4-f ^meth ylsulDhonvnaminolbenzvlVI .2,4- 
nyadiazQl-5-vn-8-azabicvclo[3 2 1 ]Qct-8.v11- 1-phenvlpropvl^acetamide trifluoroacetate 




The title compound of preparation 64 (392mg. 6.58mmol) and 4M hydrocliloric acid in 
dioxan (10ml) were stirred for 1 hour and the reaction concentrated under reduced pressure. 
The residue was partitioned between dichloromethane and aqueous sodium carbonate 
solution and the aqueous layer was extracted with dichloromethane (2X). The combined 

10 organic solutions were washed with brine, dried (MgS04). filtered and evaporated under 
reduced pressure. The resulting colorless oil (150mg. 0.302mmol), cyclopropane acetic acid 
(36mg. 0.363mmol). and 1 -{3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride 
(70mg. 0.363mmol) in dichloromethane (5ml) were stirred at room temperature for 16 hours. 
The reaction was basified with 10% aqueous sodium carbonate solution and extracted with 

15 dichloromethane. The organic layer was washed with water, dried (MgS04), filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel, using an elution gradient of dichloromethane: methanol (98:2 to 96:4). then 
purification by reverse phase preparative HPLC. using an elution gradient of 0.1% 
trifluoroacetic acid in wateracetonitrile (90:10 to 10:90), to afford the title compound as a white 

20 solid. 44mg. 

Found C. 55.09; H. 5.77; N. 9.43% 

C3iH39N504S;1.5 HzOilCFaCOzH requires C, 55.14; H. 6.03; N 9.74% 

NMR {400MHz. CDCI3): 5 [ppm] 0.18 (2H, m); 0.55 (2H. m); 1.05 (1H. m); 1.62 
(2H. m); 1.70-2.10 (11H. bm); 2.18 (2H. d); 2.40 (2H, m); 3.00 (2H. s); 3.23 (2H. m); 3.40 (1H, 
25 bs); 4.00 (1H, s); 5.20 {1H. m); 7.10-7.30 (9H. m); 8.40 (1H. bs) 
LRMS: miz 578.3 (MH*) 
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EXAMPLE 21 

/V-{MS^-3-[7-eyQ-f2-M6thvl-1H-benzimid aTnl-1-ylV3-oya-9-azabicvclQr3ai1nQn^^ 
1-phenylpropyl)cyclnhtitanecarboxamide 




The title compound of preparation 70 (200nng, 0.4nnnnol) in dichloromethane (2,5ml) 
was added to cyclobutanecarboxylic acid chloride (57mg, 0.48mmol). and N- 
diisopropyiethylamine (SISjil. 1.8mmo!) in dichloromethane (2.5ml). The reaction mixture was 
stirred at room temperature for 3 hours, then washed with water and brine. The organic layer 
10 was dried (MgS04), filtered and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel, using an eluant of dichloromethane: 
methanol (98:2) to afford the title compound as a white powder, 43.2mg. 
Found C. 71 .32; H. 7.74; N, 1 1 .31% 
C29H36N4O2; 1 H2O requires C. 70.99; H. 7.81 ; N 1 1 .42% 
15 'H NMR (400 MHz, CDCI3): 5 [ppm] 1.75 (2H. m); 1.90 (1H. m); 1.95-2.10 (3H. m); 

2.15 (2H. m); 2.30 (2H, m); 2.62 (3H, s); 2.65-2.78 (2H, m); 2.82 (2H. m); 2.92 (2H, d); 3.02 
(1H. m); 3.95 (3H, m); 4.02 (1H, t); 5.28 (1H, m); 5.62 (1H, m); 6.50 (1H. d); 7.18 (2H. m); 
7.30-7.40 (SH.m); 7.70(1 H.d) .. .. 

LRMS: m/z 473.2(MH*) 
20 [alo -31 .5 (c = 0.54. MeOH) 

EXAMPLE 22 

2-CycloprQpyl-A/-/f 1 S^-3-f7-e yQ-f 2-methyl-1 H-henzimidazol-1 -vlV3-Qxa-9- 
azabicyclof 3.3. 1 ]non-9-yl]-1 -phenylpmpyl>aeetamlde 
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The title compound of preparation 70 (200mg. 0.4nrimol) in dichloromethane (2.5m\) 
was added to cyclopropane acetic acid (48mg. 0.48mmol), N-diisopropytethylamine (312^1. 
1.8 mmol), 1-(3-dlmetliylaminopropyl)-3-ethyi-cart)Odiimide hydrochloride (77mg. 0.40mmol). 
5 and 1-hydroxybenzotriazole hydrate (61 mg, 0.40mmol) in dichloromethane (2.5ml). The 
reaction mixture was stirred at room temperature for 16 hours, then washed with 10% 
aqueous sodium carbonate solution. The organic layer was dried (MgS04). filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel, using an elution gradient of dichloromethane: methanol (98:2 to 97:3) to afford the 
1 0 title compound as a white powder, 1 09mg. 

Found C. 71 .52; H. 7.81 ; N. 1 1 .41 % 
C29H36N4O4;0.8H2O requires C. 71.52; H, 7.78; N 11.50% 

NMR (400 MHz, CDCI3): 8 [ppm] 0.20 (2H, m); 0.6 (2H. m); 1.00 (1H, m); 1.75 (2H. 
dd); 1.95-2.10 (2H. m); 2.18 (2H. d); 2.62 (3H. s); 2.65-2.90 (5H. m); 2.95 (1H. s); 3.92 (2H, 
15 m); 3.95 (1H, s); 4.00 (1H. t); 5.30 (1H. m); 5.62 (1H, m); 6.62 (1H. d); 7.15 (2H. m); 7.30-7.40 
(6H. m);7.65 (1H,d) 

LRMS: nVz 473.3 (MH"^) 
[alo -29 (c = 1 . MeOH) 

20 EXAMPLE 23 

.-^ r^-TrifliinrQ-A/-(M ■<;\-?i-f7-fiyr>-(?-mPthvl-1 H-benzimidazol-1 -vlV3-QXa-9- 
a7ahin vclQf3.3. 1 1nnn-Q-vll-l -phftnylpropvftprODanamide 
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The title compound of preparation 70 (200nng, 0.4mmol) In dichloromethane (2.5ml) 
was added to 3,3,3-trifluoropropionic acid (62mg. 0.48mmol), N-diisopropylethyiamine (312|il, 
1.8 mmol). 1-(3-dimethylaminopropyl)-3-€thyl-carbodiimide hydrochloride (77 mg, 0.40mmol), 
5 and l-hydroxybenzotrlazole hydrate (61 mg. 0.40mmol) in dichloromethane (2.5ml). The 
reaction mixture was stirred at room temperature for 24 hours, then washed with 10% 
aqueous sodium carbonate solution. The organic layer was dried (MgS04). filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel. using an elution gradient of dichloromethane: methanol (98:2 to 97:3) to afford the 
10 title compound as a white powder. 146mg. 

Found C, 63.14; H. 6.33; N. 10.89% 
C27H3iN4F3O2;0.7H2O requires C. 63.19; H. 6.36; N 10.92%. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.75 (2H, m); 2.08 (2H, m); 2.62 (3H. s); 2.64- 
2.80 (2H, m); 2.82 (2H. ,m); 2.92 (2H, s); 3.10 (2H. m); 3,95 (3H. m); 4.05 (1H, m); 5.35 (1H, 
15 m); 5.62 (1H, m); 7.10-7.20 (3H. m); 7.30 (3H. m); 7.35 (3H, m); 7.70 (1H. d) 
LRMS: m/z 501.1 (MH*) 
[a]o -30(c=1.MeOH) 

EXAMPLE 24 

20 /V.^MSV3>(7-fi ndo>f2-Methvl-1H-benzimidazoi-1-vlV3K>xa-9-azabicvclof3,3.11non-9-vn- 

1 -phenylpro pyl}cyclobutanecarboxamide 
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The title compound of preparation 69 (200mg. 0.51 mmol) in dichloromethane (2.5ml) 
was added to cyclobutanecarboxylic acid chloride (57^1, 0.61 mmol). N-diisopropylethylamlne 
(133^l. 0.76 mmol). 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (99mg, 
0.51 mmol). and 1-hydroxyl)enzotriazole hydrate (79mg. 0.51 mmol) in dichloromethane 
5 (2.5ml). The reaction mixture was stirred at room temperature for 16 hours, then basified with 
10% aqueous sodium cartjonate solution, and the phases separated. The aqueous layer was 
extracted with dichloromethane (2X). The combined organics were washed with brine, dried 
(MgS04), filtered and evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel, using an elution gradient of dichloromethane: methanol 
10 (98:2 to 96:4) to afford the title compound as a white solid. 133mg. 
Found C, 71.67; H, 7.79; N. 11.46% 
C29H36N4O2:0.7H2O requires C. 71.78; H. 7.77; N 11.55% 

NMR (400MHz. CDCI3): 8 [ppm] 1.85 (1H. m): 1.95 (3H. m); 2.10 (2H. m); 2.28 
(4H, m); 2.58 (2H. t); 2.64 (3H. s); 2.75 (2H. m); 3.00 (3H. m); 3.45 (2H. d); 3.90 (2H, t); 4.85 
15 (1H, m); 5.20 (1H, d); 5.82 (1H. d); 7.20 (2H, m); 7.30 (3H. m); 7.38 (2H. m); 7.70 (1H. m); 
7.79 (1H, m) 

LRMS: m/z 473.7 (MH*) 
[a]D-44(c = 2. MeOH) 

20 EXAMPLE 25 

?^.ynlf>propvl-A/-f M SV3-t7-endo-r2-methvl-1 H-hfinzimlda7ol-1 -vlV3-QXa-9- 
agabicvclofa 3 1 1non-9-Y l]-1 -phftnylnronvftacetamide 

N 



The title compound of preparation 69 (200mg. 0.51 mmol) in dichloromethane (2.5ml) 
25 was added to cyclopropane acetic acid (58^i. 0.61 mmol), N-diisopropylethylamine (1 33^l. 0.76 
mmol), 1-(3-dimethylaminopropyl)-3-ethyi-carbodiimide hydrochloride (99mg. 0.51 mmol), and 
l-hydroxybenzotriazole hydrate (79mg. 0.51 mmol) in dichloromethane (2.5ml). The reaction 
mixture was stirred at room temperature for 16 hours, then basified with saturated aqueous 
sodium carbonate solution. The phases were separated and the aqueous layer was extracted 
30 with dichloromethane (2X). The combined organics were washed with brine, dried (MgS04). 
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filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, using an elution gradient of dichloromethane: methanol (98:2 to 
96:4) to afford the title compound as a white solid, 209mg. 
Found C, 71.37; H. 7.81; N, 11.44%. 
5 C29H36N402;1H20 rcqulres C, 70.99; H, 7.81; N 11.42% 

NMR (400MHz. CDCI3): 5 [ppm] 0.2 (2H, m); 0.6 (2H, m); 0.95 (1H. m); 2.02 (2H. 
m); 2.19 (2H, m); 2.32 (2H. m); 2.58 (2H, m); 2.65 (3H. s); 2.78 {2H. m); 2.95 (1H. d); 3.05 
(1H. d); 3.42 (2H. d); 3.90 {2H. t); 4.90 {1H. m); 5.27 (1H. m); 6.22 (1H. d); 7.20 (2H. m); 7.30 
(3H. m); 7.38 (2H, m); 7.68 (1H, m); 7.78 {1H, m) 
10 LRMS: m/z 474.4 (MH*) 

[ab -40 (c = 2. MeOH) 

EXAMPI-E26 

A/-{MSV3-r7-exo-f2-MethyU1H>ben7 imida7ol.1-vlV3-thia-9-azabicvclor3.3.^ 
15 1-phenylpropyi}cyclobi itanecarboxamide 




The title compound of preparation 66 (0.936g. 1.85mmol) and 4M hydrochloric acid in 
dioxan (10ml) were stirred for 1 hour. The excess of solvent was evaporated under reduced 
pressure to give a cream solid, which was added to cyclobutanecarboxylic acid (0.2ml. 
20 2.03mmoi), N-diisopropylethylamine (1,6m!. 9.2mmol). 1-(3'djmethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (390mg. 2.03mmol). and 1-hydroxybenzotriazole hydrate (275mg, 
2.03mmol) in dichloromethane (5ml). The reaction mixture was stirred at room temperature for 
16 hours, concentrated under reduced pressure and dissolved in ethyl acetate then washed 
with 10% aqueous sodium carbonate solution The organic layer was dried (MgS04), filtered 
25 and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, using an eluant of dichloromethane: methanol (99:1) to afford 
the title compound as a white powder. 656mg. 
Found C. 69.84; H, 7.45; N, 11.17% 
C29H36N4OS;0.6H2O requires C. 69.77; H. 7.51; N 11.22% 
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NMR (400 MHz. CDCI3): 5 [ppml 1.80-2.50 (12H. m); 2.63 (3H. s): 2.70-2.95 (4H, 
m): 3.05 (1H. m); 3.20-3.50 {4H. m); 5.25 (1H. d); 6.35 (1H. d). 6.70 (1H. m); 7.0-7.4 (7H. m); 
7.45 (1H. m); 7.70 (1H, m) 

LRMS: m/z 489.2 (MH*) 



The title compound of preparation 81 (0.2g, 0.42mmol) was added to cyclopropane 
acetic acid (51 mg. 0.52mmol), N-diisopropylethylamine {0.26ml. 1.47 mmoi), 1-(3- 
dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (82mg. 0.42mmol). and 1- 
hydroxyl)enzotriazole hydrate {66mg. 0.42mmol) in dichloromethane (10ml). The reaction 

15 mixture was stirred at room temperature for 16 hours, then washed with a saturated aqueous 
sodium cariaonate solution. The organic layer was dried (MgS04), filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane: methanol (98:2 to 97:3) to afford the title 
compound as a white powder, 40mg. 

20 Found C, 70.73; H. 7.54; N. 8.47% 

C29H36FN3O2;0.8H2O . requires C. 70.79; H. 7.54; N. 8.54%. 

NMR (400 MHz, CDCI3): 6 [ppm] 0.18 (2H, m); 0.55 (2H. m); 1.0 (1H. m); 1.20 (2H. 
m); 1.5 (2H. m); 1.6-2.0 (4H. m); 2.0-2.2 (4H. m); 2.2-2.4 (2H. m); 3.1 (1H, s); 3.25 (1H. s); 
3.55 (2H. s); 4.1 (1H. m); 5.1 (1H. m); 5.7 (1H. d); 7.0-7.1 (2H m); 7.2-7.4 (7H. m); 7.8 (IH. d) 

25 LRMS: m/z 478.4 (MH*) 



[a]D-31.5(c=1,MeOH) 



FXAMPLE27 

?-CvcloDrQDvl-/\/-ff1.'?V3-n-flnr/o4r?-f4- flnnrnnhenvnacetvHaminoV8- 
a7ahir.yr.ln [3 ? Hont-R -vn-l -phenvlDroDvllacetamide 




[a]D-36.0 (0=1.0. MeOH) 



FXAMPLE28 

A/-[f1 S^-3-r3-{f.^-findo-(4-Fli lo^QDhenvi^ p^npannyl]amino^-8-azabicvclof 3.2.1 lQCt-8-VIV 
1 -phPnylpropvUcvclnhi itanecarhoxamlde 
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The title compound of preparation 81 (0.3g. 0.640mmol) was added to 
cyclobutanecarboxylic add chloride (0.084ml, 0.735mmol) and N-diisopropyletliylamine 
(0.38ml. 2.18 mmol) in dichloromethane (10ml). The reaction mixture was stirred at room 
5 temperature for 2 hours and basified with saturated aqueous sodium carbonate solution. The 
phases were separated and the aqueous layer was extracted with dichloromethane (2X). The 
combined organic solutions were washed with brine, dried (MgS04). filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane: methanol: 0.88 ammonia (98:2:0 to 95.5:4:0.5) 
10 to afford the title compound as a white powder. 80mg. 

Found C, 70.40; H. 7.61; N. 8.12 % 

C29H36FN302;1H20 requlpes C. 70.28; H, 7.73; N. 8.48% 

'H NMR (400 MHz. CDCI3): 8 [ppm] 1.20 (2H. m); 1.55 (2H. m); 1.75-2.40 (14H, m); 
3.0 (1H, q); 3.15 (1H, s); 3.25 (1H. s); 3.65 (2H. s); 4.10 (1H. m); 5.10 (1H. m); 5.7 (IH.m); 
15 7.10 (2H. m); 7.15-7.3 (7H,m); 8.9 (IH.s) 
LRMS:m/z 478.0 (MH*) 
[ab -46.4(0= 1.0. MeOH) 

FXAMPLE 29 

20 A/-ff 1 .<?->.a-r3- {f:^->»yn-f4-FluQrQphenyhpropanQvl1aminoV8-azabicvclof3 ? Iloct-S-VD-I- 

phenylpropyl]cyclobutan ecarboxamide 




F 



The title compound was obtained as a white powder (30%), from the compound of 
preparation 80 (0.2g, 0.42mmol) and cyclobutanecarboxylic acid, following the procedure 
25 described in example 28. 

Found C, 71.36; H, 7.64; N. 8.54% 

C29H36N3O2;0.6H2O requires C, 71.31; H, 7.68; N, 8.60% 

NMR (400 MHz, CDCI3): 5 [ppm] 1.22-1.40 (2H, m); 1.65 (2H, m); 1.75-2.35 (14H. 
m); 2.90 (1H. m); 3.20 (1H. s); 3.25 (1H. s); 3.50 (2H, s); 4.10 (1H. m); 5.10 (2H. m); 7.05 (2H, 
30 m); 7.18-7.30 (7H. m); 7.50 (1 H. d) 
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LRMS:m/z 478.5 (MH*) 
[a]D-20(c = 0.4. MeOH) 

FXAMPLE 30 

9-r^rlnpmnvl-/tf-rM5t)-.Vf3-exo^ 9-(4-fliioroDhftnvnacftM1aminQ)-8- 
ayahinvdora ? iTnftt-R-vh-i-nhftnvlnroDvnacetamide 



The title compound was obtained as a white powder (20%). from the compound of 
preparation 80 (0.2g, 0.42mmol) and cyclopropane acetic acid (51 mg, 0.52mmol), ftrflowing 
1 0 the procedure of example 27. 

Found C. 71.06; H. 7.67; N, 8.48% 
C29H36FN3O2;0.7H2O requires C, 71.05; H, 7.69; N 8.57% 

'H NMR (400 MHz. CDCI3): 8 Ippm] 0.15 (2H. m); 0.58 (2H. m); 0.95 (1H. m); 1.25- 
1.40 (2H. m); 1.70 (2H. m); 1.75-1.98 (7H. m); 2.10 (2H. m); 2.30 (2H. m); 3.20 (2H. d); 3.45 
15 (2H. s); 4.10 (1H. m); 5.10 (2H. m); 7.00 (2H, m); 7.15-7.35 (7H. m) 




F 



LRMS: m/z 477.9 (MH*) 
[a]o -30 (c = 0.4, MeOH) 



20 



FXAMPLE 31 

A/-{M ■<;^-^^-r3-flyn-f 2-M6thvl-1 H-benzimi d a7nl-1 -vn-8-a7ahicvclor3.2. 1 loct-S-vll-l - 
ph^nvlprnpY'Va-azetiriinecartjoxamide 



HI 
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The title compound was obtained from the title connpound of preparation 71 as a clear 
glass in 64% yield using a similar procedure to that descrit)ed in preparation 52 (alternative 
method). 

Found C. 68.29; H, 7.64; N. 14.01% 
5 C28H35N50;2H20 requires C, 68.13; H. 7.96; N. 14.19% 

NMR (400 MHz. CDCI3): 5 tppm] 1.56-1.91 (5H. m). 1.97-2.20 (4H. m). 2.44-2.71 
(7H. m). 3.31-3.54 (3H. m). 3.68-3.80 (2H. m). 3.84-3.96 (2H. m), 4.44-4.61 (1H. m). 5.15- 
5.28 (1H. m), 7.12-7.41 (7H. m). 7.44-7.57 (1H. m). 7.61-7.74 (1H, m) 
LRMS: m/z 458.7 (MH*) 

10 

EXAMPLE 32 

/VL {( 1 ■<;^-^V■[a■fiyn-/2.Methvl-1 H-henzi miriayol-1 -v»-8-a2abicvclor3.2 . 1 10Ct-8-Vll-1 - 
phftnvlproDvl\-1-propionyl-3-azetidineca rbQxamide 




15 Propionyl chloride (14fil. 0.16mmol) was added to a solution of the title compound of 

example 31 (70mg, O.ISmmol) and triethylamine (24^l, 0.17mmol) in dichloromethane (6ml). 
The reaction mixture was stirred at room temperature for 16 hours. The solvent was 
evaporated under reduced pressure and the residue taken up in ethyl acetate, washed with 
brine, dried (MgS04), filtered and evaporated under reduced pressure. The residue was 
20 purified by column chromatography on silica gel, using an elution gradient of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 90:5:0.5) to afford the title compound 
as a white solid, 29mg. 

Found C, 67.72; H. 7.85; N. 12.48% 
C3,H39N502;2H20 requires C, 67.73; H. 7.88; N, 17.74% 
25 'H NMR (400 MHz. CDCI3): 8 [ppm] 1.08 (3H. t). 1.76 (2H. d). 1.94-2.18 (7H. bm). 

2.44-2.67 (8H, bm). 3.26 (1H. m), 3.44 (2H. bs). 4.05-4.24 (3H. m). 4.41 (1H. m). 4.56 (1H. 
m), 5.24 (1H. m). 7.15-7.23 (2H. m). 7.28-7.43 (6H. m). 7.48 (1H. m). 7.63-7.71 (1H. d) 
LRMS: m/2 514.6 (MH*) 
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pXAMPLE 33 




The title compound of preparation 68 (110mg. 0.29mmol). tetrahydro-3-furanoic acd 
(36mg 0.31mmol) and 1K3^lmethylaminopropyl)-3-ethylcarbodilmlde hydrochloride (62mg 
0 32mmol) were stin^d together for 30 minutes at room temperature in 5ml of 
dichloromethane. The solvent was removed under reduced pressure. The res.due was 
10 dissolved in ethyl acetate and washed with aqueous saturated sodium carbonate soluton then 
water The organic phase was dried (MgSO.). f-itered and evaporated under reduced 
pressure The residue was purified using column chromatography on silica gel using an eluant 
of dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as whrte 

foam, 69mg. 
15 Found C. 71.40; H, 7.82; N. 11.62% 

C29H36N4O2;0.9 H^O requires C. 71 .25; H. 7.79; N, 1 1 .46% 

'H NMR (400 MHZ. CDCI3): 5 [ppm] 1.68-1.81 (2H. m). 1.92-2.06 (4H. m). 2.06-2.32 
(7H m). 2.39-2.53 (2H. m). 2.58-2.65 (3H. m). 2.85-2.97 (1H. m). 3.35-3.45 (2H. m). 3.77- 
3.85 (1H. m). 3.85-3.98 (3H. m). 4.69-1.80 (1H. m). 5.13-5.23 (1H. m). 6.29^.40 (1H. m). 
20 7.15-7.23 (2H. m). 7.23-7.42 (5H. m). 7.65-7.73 (1H. m) 
LRMS:m/z 473.0 (MH*) 

p^AMPLE 34 

^ 1 < ^v H^^"^"- ^ ? -^'^-^^ V■-^ H-hRn7imiria7o|-1-vn-ft-«ahirYr|0f3 ? nnot-8-Yll-1- 
25 ^^^,, yi^rf,pynie ]r^y^^rtrn.7H.n\imt\-A<^r\)0Xmm 
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The title compound was obtained from the title compound of preparation 68 and 
tetrahydro-2H^pyran-4-carboxylic acid in 41% yield using a similar pnacedure to that descrit)ed 
in example 33. 
5 Found C. 71.93; H. 7.96; N, 11.29% 

C3oH3bN402:0.8H20 requires C. 71.91; H. 7.97; N. 11.18% 

NMR (400 MHz. CDCIa): 5 [ppm] 1.68-1.90 (6H, m), 1.94-2.03 (4H. m). 2.06-2.19 
(2H. m), 2.19-2.52 (5H, m). 2.63 {3H, s), 3.32-3.45 (4H. m), 3.98-4.05 (2H. m). 4.68-4.81 (IH. 
m), 5.13-6.23 (IH. m). 5.92-5-97 (IH. d). 7.13-7.23 (2H. m). 7.26-7.40 (6H. m). 7.65-7.68 (IH. 
10 m) 

LRMS: m/z 487.0 (MH*) 

FXAMPLg 35 

M-(M.<?^-.%J.VftndQ-r2-Methv!-1H-ben ?;imidazQl-1-vn-8-azabicvclor3.2.11oct-8-vl1-1- 
15 phenylpropyl}tetrahydro -2-furancarboxamide 




The title compound was prepared in 67% yield from the title compound of preparation 
68 and tetrahydro-2-furanoic acid using a similar method to that described in example 33. 

Found C. 71 .78; H. 7.73; N. 1 1 .63% 
20 C29H36N4O2;0.7H2O requires C. 71 .78; H. 7.77; N. 1 1 .55% 

'H NMR (400 MHz. CDCI3): 5 [ppm] 1.68-2.35 (12H. m), 2.39-2.55 (2H .m), 2.58-2.65 
(3H. m). 3.32-3.45 (2H, m), 3.84-4.00 (4H. m). 4.32-4.39 and 4.39-4.45 (IH. m). 4.74-4.87 
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(1H, m). 5.13-5.23 (1H. m). 7.13-7.23 (2H, m), 7.23-7.32 (2H, m). 7.32-7.39 (5H, m). 7.65- 
7.71 (1H, m) 

LRMS: m/z 473.0 (MH*) 

5 EMMP LE 36 

1-Acetyl-/V-{(1S)-3-[3-endo-nH-ben2imidazol-1-vn-8-azabicycl n[.^^^ 
phenylpropyiys-azetidinecarboxamide 




The title compound of preparation 73 {730nng, 1.34mmol) was stirred for 8 hours at 
room temperature in a 10ml mixture of dichloromethane:trifluoroacetic acid (4:1). The solvents 
were removed under reduced pressure. The residue was basified with saturated aqueous 
sodium hydrogen carbonate solution and extracted with dichloromethane (x4). The combined 
organic layers were dried (MgS04), filtered and evaporated under reduced pressure to afford 
a foam, 500mg. 

This intermediate azetidine, (lOOmg. 0.23mmol) and triethylamine (34^1. 0.25mmol) 
were dissolved in dichloromethane (6ml) at 0**C and acetyl chloride (17jil, 0.24mmol) was 
added. The solvent was removed under reduced pressure. The residue was basified with 
saturated aqueous sodium hydrogen carbonate and extracted with dichloromethane. The 
combined organic layers were dried (MgS04). filtered and evaporated under reduced 
pressure. The residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) to afford the title compound as a foam. 
62mg. 

Found C. 68.31: H, 7.46; N, 13.75% 

C29H35N5O2;1H2O;0.1CH2Cl2 requires C. 68.25; H. 7.32; N. 13.67% 
'H NMR (400 MHz. CDCI3): 5 [ppm] 1.60-1.68 (2H. m). 1.84 (3H. s). 1.94-2.10 (6H. 
m). 2.27-2.39 (2H, m), 2.55-2.74 (2H. m), 3.16-3.29 (1H. m). 3.32-3.42 (2H. m), 4.03-4.24 
(3H, m). 4.35-4.45 (1H, m), 4.65-4.76 (1H. m). 5.16-5.27 (1H. m). 6.87-6.94 and 7.00-7,13 
(1H, m). 7.23-7.32 {5H. m). 7.32-7.44 (3H. m). 7.76-7.82 (1H. m). 8.03-8.06 (1H. m) 
LRMS: m/z 486.0 (MH*) 
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EXAMPLE 37 

N-f( 1 S>-343-e/Tdo-f 1 H-Ben7imiria7nl-1 -y n-8-azabicvclof 3.2. 1 1cx;t-8-vl1-1 -nhflnylpmpyt}- 
1 -DroDionyl-3-azetidinecarboxamide 




The title compound was prepared from the title compound of preparation 73 and 
propionyl chloride using a similar procedure to that described in example 36 in 55% yield . 

Found C. 70.19; H, 7.62; N, 13.60% 

C3oH37N502;0.8H20 requires C, 70.09; H. 7.57; N, 13.62 >, 
10 NMR (400 MHz, CDCI3): 5 [ppm] 1.06-1.13 (3H, t). 1.60-1.68 (2H. m). 1.92-2.13 

(8H, m), 2.29-2.39 (2H, m), 2.53-2.74 (2H. m). 3.18-3.32 (1H. m). 3.32-3.42 (2H, m). 4.05- ■ • 
4.23 (3H. m). 4.35-4.45 (1H. m), 4.66^.76 (1H. m). 5.16-5.27 (1H. m), 6.84-6.94 and 7.06- 
7.13 (1H. m). 7.23-7.32 (5H. m). 7.32-7.44 (3H. m). 7.76-7.82 (1H. m). 8.03-8.06 (1H. m) 

LRMS: m/z 500.0 (MH*) 

15 

EXAMPLE 38 

Methvl3-rW1S>-3-f3-eyo-f2-methvl-1H-hftnzimidazol-1- yh-8-a?ablcvclor3 2 1^ont-fl-ylV 
1 -PhenvlDroPVl>amino^carfaonvn-1 -azefldin ecarboxytate 




Methyl chloroformate (11^1, 0.14mmol) was added to a solution of the title compound 
of example 31 (64mg, 0.14mmol) and triethylamine (21^1. 0.15mmol) in dichloromethane 
(5ml). The reaction mixture was stirred at room temperature for 3 hours. The solvent was 
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evaporated under reduced pressure and the residue taken up in ethyl acetate, washed with 
brine, dried (MgS04). filtered and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel. using an elution gradient of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 90:5:0.5) to afford the title compound 

5 as a white solid. 20mg. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.69 (2H. bm). 1.78 (2H. bd). 1.95-2.18 (4H. m), 
2.46-2.70 (8H, m). 3.16 (1H, m). 3.44 (2H. bs>, 3.64 (3H. s). 4.06-4.14 (2H. m). 4.14-4.24 (2H, 
m). 4.57 (1H, m). 5.13 (1H. m), 7,12-7.23 (3H, m), 7.28-7.32 (3H. m). 7.33-7.42 (1H, m). 7.53 
(1H. m). 7.68 (1H. m) 

10 LRMS:m/z 516.3 (MH*) 



EXAMPLE 39 

1>Acetvl-A/-{MSV3-f3-exo-(4- fluQro-1H-ben2^imida2ol-1-vlV8-azabicvclor3,^ 
1-phenylpropylV3-a7fttidlnecarboxamide 




The title compound of preparation 89 (0.591 g. 1.052mmol) and 4M hydrochloric acid 
in dioxane (10ml) were stinred for 1 hour. The excess of solvent was evaporated under 
reduced pressure to give a cream solid, which was added to glacial acetic acid (0.072ml, 
1.263mmol), diisopropyl ethylamine (0.75ml. 4.21 mmol). 1-(3-dimethylamlnopropyl)-3-ethyl- 

20 carbodilmide hydrochloride (0.242g, 1.263mmol), and 1-hydroxybenzotriazole hydrate (0.171g, 
1.263mmol) in dichloromethane (8ml). The reaction mixture was stinred at room temperature 
for 16 hours, concentrated and dissolved in ethyl acetate then washed with 10% sodium 
carbonate solution. The organic layer was dried (MgS04), filtered and evaporated under 
reduced pressure. The residue was purified by column chromatography on silica gel. using an 

25 eluent of dichloromethane: methanol (99:4) to afford the title compound as a white powder. 
0.1 60g. 

Found C, 65.28; H. 6.87; N. 13.410% 
C29H34FN5O2.I.7H2O requires C. 65.20; H, 7.06; N. 13.11 
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NMR (400MHz. CDCI3): 8 [ppm] 1.75-2.70 (16H, m). 3.24 (1H, m). 3.56 (2H, m), 
4.02-4.22 (3H. m). 4.40 (1H. m). 4.58 (1H, m). 5.12 (1H. q), 7.02 (1H. m), 7.10-7.42 (7H. m). 
8.0(1H,s) 

LRMS: m/z 505 (MH*) 
5 [a]o -59.0° (c = 1 .0. MeOH) 



10 



The following compounds have been prepared using methods similar to those 
described above: 



A/-{M«5^-3-r3-endo-f2-Methvl-1H-benzimidazol-1-vh-8-a2abicvclor3.2noct.8-vn-1- 
phenvlproDvlM-Dropionvl-3-a2etidinecarboxamide 
O 




15 



1-Acetvl-/V-ff1S^-3-f3-endo-r2-methvl-1H-benzimidazQl-1-vh-8-azabicvclor3.2Hoct-8- 
vll-1-Dhenvlpropvl)-2-azetidinecarbQxamide 




20 



2-rAcfltvlf methvl^amino1-/V-{ ( 1 S^-3-f 3- endo-r2-methvl-1 H-benzimidazol-1 -yH-S- 
azabicvclof3.2. 1 1oct-8-vl]-1 -phf»nylpropvi}acetamide 
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HN 




N 





3-[Acetyl(methvnamtnol-A/->(ri SV3-[3-endo-f2-met hyl-1 H-benzimidazoM 
azabicvciQr3.2. 1 ] oct-8-vlV1 ■DhenvlDroDvDpropanamide 



/ 




HN 






10 



2-M6thoxv-/V^MSV3-r3-en rin-r2-methvl.1H-hfinzimidazQl-1-vl^-8-a7abi(WClor3.2.11oc^^ 
8-y|]-1 -phenylpropyl}acetamide 




3-MethQxv-A/-f f 1 SW3-r3-endo-r2-methvl-1 H-benzim idazol-1 -yn-8-azabicvclo(3.2. 1 loct- 
8-vn-1-phenvlDrQDvl>propanamide 
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■^of.« yUA/.^Mf;V3-[^nrfn-r?-met h y |-1H-hPn7imida7nl-1-vn-8-9^t?iCYPlOf3?110Ct-8- 
yl1-1-phenylpr6DVIV3 -pyrmlidinecarboxamiCle 




■^.^ ^^h y\.MM^ S^-^-[.^-^ndo-f2-r v ^»thYl-1 H-hftnzimif1a7nl-1-vl)-8-fi7;^hicyrrlo[3 ? , 1lOCt-9- 
y|]-l-phenvf prr> pvl>-2-oxo -4-PYff"''d'nPcarhoxamide 
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A/- {( 1 SV3-f 3-exo-(2-Ethyl-1 H>benzimidazol-1 -vlV8-azabicyclQ[3.2 1 ]Qct-8-vn-1 - 
phenylpropyl}-1-propionyl-3-azetidinecarboxamide 




1-Acetvl^/V-(nSV1-phenyl-3 -{3>exo>[2-(trifluoromethvlV1H-benzimidazol-1- 
azabicyclor3.2. 1 ]oct-8-yl}prQpylV3-azetidinecarboxamide 
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M.(( 1 5?V1 -Phftnyl-3-{3-flx n42-f trifluoromftthyiyi H-benzimida20l-1 -vn-8- 
a7abicyclQf3 2 1^oct-8-vl> pmpylW1-DmptonvU3-azetidinecarboxamide 




A/-/f1SV1-Ph pnyl-3-{3-fixo-f2-ftrifliioromRthvn-1H-benzimidazol-1-vn-8- 
ayahicvelQr3.2.1 lQct-8-yl}propvl^acetamlde 




10 9-[ARetvirmethyhaminn1-/\/- ai S^-l -nhenyl-3-/3-flxo-r2-ftrifluoromethvn-1 H- 

hftn7imiriayoi-i -vn- B-azabicvclor3.2. 1 loct-8-vl>DroDvl)acetamide 
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1-Acfitvl-A/-rMS^-3-f3-exo-f1 H-ben2imida7ol-1-vh-8-azabicvclQf3.2.1loct-8-vl1-1- 
phenylpropyl>-3-azet idinecarboxamide 




A/-{(1SV343-flyfW1H-Benzimida2ol-1-yh -ft-a7ahinvclor3.2.11oct.8-vn-1.DhenvlDropvl>- 
1 -propionyl-3-azetidinecarboxamide 




1 .Ar^ty\-N-^( 1 ffl-3-r3-eyo-^5 -fluom-1 H-beny imidaznl-l -vlV8-azabicvclof 3.2 1 1oct-8-vl1- 
1-phenylpropyl}-3 -azetidinecarboxamide 
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N-{n 5?W3-f3-Qyo-f 5-Fluoro-1 H-bengimidazol-l -vlV8-agabicyclQf3.2 1]Qct-8-yl]-1 - 
phenvlpropvlV1-proDionyl-3-azeHdinecarbQxamide 




1-Af^tyl-/V/-{riS^.^-f3-eyfW5-flMorfvP-methvl-1H-hBngimidazol-1-ylV4U 
a7abiq/clof3.2. 1 1oct-8-vn-1 -phenvlpropyiyS-azetidinecarboxamide 




A/-(n SW3-f3-exQ-f5-Fluoro-2-methvl-1 H-benamidazol-1-ylV8-azabicvclofa 9 1]nftt.B- 
yn-1 -phenylpropyiyi -propionyl-3-az6tidinecarbQxamide 
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1 M.t ^y..K..rM.<.u..r3 p.p f^^otH y.-iM-hPnV.mit1.7nl-1-VlVB-^^9NrYCl0f3? lW^ ^ 




>^^i^^in YHn[a? i ir^^-R-yn-i-nhen>^inrnpvlV?-gzgtir1inprr?^rt>oy9micle 




10 



PP^ ^ ^oo^.- ^^MP^-r^-^:w.x rvP - mPthv^ -1H-byp7imi<1P70l-1-vl)-8- 
^^phir yrJnr3.2. ii»r-t.«-yivi-nh6^nvlnrnnvlV?-3zeti(tinprf^rt>oxamMQ 
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[Ac6lyl(methvl)aminn1-KI-{M5 ?UVfa-ftvo-f2-mRthVl-1/^-benamiClaZ0l-1-Vl)-8- 
azabicvclof3.? 11oct-8-vl1-1-nhenvlDroPVl>acetamide 




[Ar.fttyl/methvhamlnQl-N-fMSV343-exQ- f?-mftthyl-1H-hfinzimidazol-1-vn-8- 
gyahirvrinfa 9 iiQrf-8-yll-l-phenvlnronvtoroDanamide 




i-Ar.Atyi-N-fM .«t^-a4Vfiyo-r2-methvl-1H-benzimida2ol-1-vlV-8-azabicvclQr3.2.1^^ 



yl1-1-phenvlpropyl>-3-pvr rolidinecarboxamide 
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{f1SV3-[3-exo-f2-methyl-1H-benzimidazol-1-vlV8-azabicvclor3.2.1]Q^^ 
phenylpropyiyi-ftrifl uoromethyhcycloproDanecarboxamfde 




2-Methoxy-N-{M SV3-[3-exo-f 2-methyl-1 H-benzimidazoM -yl)-8»azablcyclo[3.2. 1 ]oct->8-> 

yIM -phgnyipropyi}9Qetannicie 




3-Methoxy-N-{(1S)-3-f3-eyo-f2--methvl-1H-benzimidazoU1-vh-8-azabicvc^^^ 

yll-1 -phgnylprQpyDpropanamide 
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1-Acetvl-A/-ff1S^-3-[3-exf>-M-fluoro-2- methvl-1H-benzimidazol-1-vn-8- 
a7abicvclof3.2 1lQct-8-Yl]-1-phenvlpro pyl}-3-azetidinecarboxamide 




A^{f 1 5;^.3-r3-exo-M-Fluoro-2-mgthvl-1 H-benzimidazol-1 -vlVS-azabicvclof 3.2. 1 loct-8- 
yl].1.phenvlpmDvft-3-ayfttirlinecarboxamide 




1-Methvl-A/-{f1SV3-f3-exo-M-fluoro-2-methvl-1H- hfinzimidazQl-1-vn-8- 
a7ahicvclor3. 2.1^oct-8-vp-1-phenylprQpvll-3-azetidinecarboxamide 




A/-{M5;V3-f3-exo-f4-Fluoro-2-methvl-1H-benzimida7ol-1-vlV8-azabicvclof3.2.1lQCt-8- 
yl]-1 -phenylpr opyl}-1 -propionyl-3-azetidinecarboxamide 
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9.Methow-A/-(ri SV3-[3-ey n-(4-FluQrQ-2-methvU1 H->benzimidazol>1 -vlV8- 
azabicyclof3.2.11oct-8-yl]-1-ph 6nylprQpvl>acetamtde 




5 

A/-{M5?V343-Qy<vf4-Fluoro.2-methvl- 1H-benzimida2ol-1-vn 
yl]-1 -phenyiprQpyl}acetamide 
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9-[Anpfvl(methYhaminn1-A/4n <;^-^-p-»^^n-/4-fliiorn-2-methvl-1H-hRnrimirta70l-1-^^ 

ff7f»hiq /rJof 3 ? 1 inrt-ft-yiT-i -nhenviDropvllacetamicle 




HN 




N 




N 
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^-[Af^tvlfmethyhamino1-/V- { (l5?)->'^-f3-eyo-M>fl»oro-2-methvl-1^^^ 
aMbicvclorS? 1 )nnt-8-yl]-1 -phenyiDrQDvnorODanamide 




A/-(n5V343>fiyn-f4>fiuorQ>>:>-mfithv!.1H -hen7imidazol-1-vlV8-^^^ 
l-p |if>nYlprQpylV3-methyU3-ox f^tanecarboxamicie 




3-EthyUA/-^MSV3-r3-fiyo-M-fluorQ-2-methvl-1 H^ben2imidazol-1-vi>-8- 
a2abicyclor3.2. 1 ]oct-8-vl]-1 -phenvlDr npyl}-3-oxetanecarboxamicle 




A/-{MSV343-^yo-f4^Ftuorn-2.methvl-1H -henzimida7oi-1-vlV8-az3bi^^^^^^ 
ylj-l-pppnylpropyiyS-nyetanecarboxamide 
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r ^-Fthyl-A/-/ n ffl-a-f mm-l H-b e n^imif1aMl-1 -vn-fl-a7abicVClor3 2 . 1lQCt-8-Yl1- 
1 -phenylpropvlV a-oxetanecarboxamicle 




A/-{M5;V3-r3-Ayo-^4-Fluoro -1H-hftn7imida7nl-1-vlV8-a7ahicvolor3.2.1lQCt-8-Yl1-1- 
phfinylproDY l}-a-mfithvl-3-ftYfttflnecarboxamide 




SUBSTITUTE SHEET (RULE 26) 



wo 00/38680 



-148- 



PCTAB99/02048 



A/-{M5;^-3-r3-pyn-^4-Fluorn-1 M4^Rn7imidaynl-1-vlV-8-azahicvnlnr3 ? 1lQCt-8-Vl1-1- 
phftpy|pmpYl}-3-oxetanenarhoxamide 




A/-{f 1 ffl-3-f3-fiyo-f 4-FluQro-1 H-ben2imi rta7nl-1 -vlV8-a7abicvclof3.? 1 lOCt-S-Yll-l - 
phf»nylpropyl}-3-aze tidinec!arboxamide 




A/-{ri SV3-f3-pyn-M-Fluoro- 1 H-hftn7imida7ol-1 -vn-8-a2ahir.vnlof3.2.nQ<;t-8-Vn-1- 
phftnylproDVl> -1-mftthyl-3-a7etidinecarboxamide 
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A/^MS)-3-f3^xo^4-FluorQ-1 H>benzimidazol-1..ylV8-azahicvdor3.2 
phenylpropyiyi-propionvl-S-azetidinecarboxamide 




HN 




N 




N 




/\/- {(1S^-3-f3-e yo-(4-Fluoro-1H-benzimidazol-1-yn-8-azahif:ynlor3.?noct-8-vn-1- 
ph6nvlDroDvlV-2-m6thQxvacetamlde 




N 




10 



A/-{MSV343-eyo-r4-Fluoro-1H-benzimidazQl-1-vn-8-a2abicvclor3.2.11oct-8-vlT-1- 

phenylpropyDacetamide 




N 




N 
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ffl-3-f3-evn-/4.fliiom-1 » f .h»nTimiriaTol-1-vlV8-azabiCVClof3 ? IIOCt-g-Yll-l- 
phftnylpmpvl>-3-mift t*'"^P'^"P^"3"'''^^ 




HN 




N 




N 




?-[Anfttvl(methyhaminoVA/- {(1 ■«;^--^-f3-eyo.f4-fliioro-1 H-hen7imi(1fi70|-1 -Yl)-g- 
^ ; .»^ h in^'" f^ ^ i1oct-p-Yi]-i-phfinvlDmnvl>acetamide 





^[Ar.Rtyi^methvi^aminni-A/-f M .^ya-Ta-flyo-M-fli ioro-1 H-ben7imifla70 l -1 -yI)-8- 

I 

V 




HN 




N 
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CLAIMS 

1 . A compound of Formula (I); 

5 

[Region Ct] - [Region PI " [Region ?] " [Region 5] (I) 

wherein [Region ot] Is selected from the group consisting of: 

-A. Aryl heterocyclyl substituent components comprising: 
10 —1. hetero-phenylmethylene moieties of partial Formula (1.0.0): 




(1.0.0) 

— ^wherein: the symbol " * " Indicates the point of attachment of the moiety of partial Formula 
(1 .0.0) to Region P. as hereinafter defined; 

15 — is a member selected from the group consisting of a direct bond; -Os -C(=0)-; -NR"*-; 
and -'S(=0)p-; where: 

— R^ Is hydrogen or (Ci .C2)alkyl; 

— R® is a member selected from the group consisting of hydrogen; (Ci .C2)alkyl; 
(Ci .C2)alkoxy; -CN; -OH; and -C(=0)NH2; 

20 — j is an integer selected from 0,1. and 2; 

— m is an integer selected from 0, 1, and 2; 

— and R® are each a member selected from the group consisting of -F; -CI; -CO2R'*; 

-OH; -CN; -CONR^aR'bi -NR^rV; -NR%C(=0)R\; -NR\C(=0)0RV. -NR^S(=0)pR^; 
-S(=0)pNR\R\; (Ci .C4)alkyl, and (Ci -C4)alkoxy wherein said alkyi and alkoxy are each 
25 substituted with 0 to 3 substltuents Independently selected from F and CI; 
(Ct .C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl; and (Ci ,C2)alkylcarbonyloxy; where: 
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— p is an integer selected from 0, 1 , and 2; 

— R% and R*b are each independently selected from hydrogen and (Ci .C2)allcyl; 
—the moiety represented by partial Formula (1.0.1): 

in partial Formula (1.0.0) represents a monocyclic heterocyclic group, or a bicyclic 
benzo-fused ring system containing said heterocyclic group wherein said heterocyclic 
group contains a total of 5- or 6- members of which one or two of said members is 
nitrogen, the presence of the optional second nitrogen atom being represented by: "[N]"; 
10 wherein said heterocyclic group or ring system are selected from the group consisting 

of pynrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl; pyridazinyl; piperazinyl; 
indolyl; indazollnyl; benzimidazolyl; quinolinyl; iso-quinolinyl; and quinazolinyl; wherein: 

— R^^a is a member selected from the group consisting of hydrogen; F; CI; -CO2R'*; 0x0; 
-OH; CN; NH2; NH(Ci -C2)alkyl; N(Ci -C2)2dialkyl; -CF3; (Ci .C4)alkyl; (C2 .C4)alkenyl; 
15 (Ci .C4)alkoxy; (C3 .Crjcycloalkyl; and phenyl; wherein said alkyl. alkenyl. alkoxy, cycloalkyi 

and phenyl are substituted with 0 to 2 substituents R® where: 

R^ is a member independently selected from the group consisting of F; CI; -C02R^; -OH; 

cyano; -CONR^R^; -NR^rV; -NR^C(=0)R^; -NR%C(=0)0R\; -NR^S(=0)pR^; 
-S(=0)pNR\R^; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyl 
20 and alkoxy are each Independently substituted with 0 to 3 substituents independently 

selected from F and CI; (Ci .C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl; and 
(Ci .C2)alkylcarbonyloxy; and 

— R^^b is absent or is a member selected from the group consisting of hydrogen; 
(C, .C4)alkyl; (C2 .C4)alkenyl; (Ci .C2)alkoxy; (C3 .C7)cycloaIkyl; and phenyl; wherein said 
25 alkyl. alkenyl, alkoxy, cycloalkyi and phenyl are substituted with 0 to 2 substituents R® 
wherein R^ has the same meaning as above, except that it is selected independently 
selected therefrom; and 

2. hetero-phenylmethylene moieties of partial Fomnula (1 .1 .0): 
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(1.1.0) 

—wherein: the symbol " * R®; R^; R°; j and m are as defined further above, except that 
5 all of the above-recited substituents are selected independently of their selection above; 

—the moiety represented by partial Formula (1.1.1): 




(1.1.1) 

in partial Formula (1 .1 .0) represents: 
10 — a. a monocyclic heterocyclic group containing a total of 5 or 6 members of which one 
said member is nitrogen and Q Is selected from O and S where said S may optionally be 
in the sulfonate form, -S(=0)2; wherein said heterocyclic group is selected from the group 
consisting of oxazolyl; oxazolidinyl; /soxazolyl; thiazolyl; thiazolldinyl; /so-thiazolyl; 
morpholinyl; and thiomorpholinyl; or 

15 — b. a monocyclic heterocyclic group containing a total of 5- or 6- member s of which two 
said members are nitrogen and a third or fourth said member is independently selected 
from N, O, and S where said S may optionally be in the sulfonate form, -S{=0)2; wherein 
said heterocyclic group is selected from the group consisting of trlazolyl; triazinyl; 
tetrazolyl; oxadiazolyl; thiadiazolyl; and 

20 — R"a is selected from the group consisting of hydrogen; F; CI; -CO2R'*; 0x0; -OH; CN; 

NH2; NH(Ci -C2)alkyl; N(Ci -C2)2dialkyl: -CF3; (Ci .C4)alkyl; (C2 .C4)alkenyl; (Ci .C2)alkoxy; 
(C3 .C7)cycloalkyl; and phenyl; wherein said alkyi, alkenyl, alkoxy, cycloalkyi and phenyl 
are substituted with 0 to 2 substituents R^^ where: 

R^^ is a member selected from the group consisting of F; CI; -CO2R'*; -OH; -CN; 

25 -CONR^R^; -NR%R^; •NR^C(=0)R^; -NR^C(=0)OR^; -NR^S(=0)pR^; 
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-S(=0)pNR^R*b; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyi 
and alkoxy are each independently substituted with 0 to 3 substituents independently 
selected from F and CI; (Ci -C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl; and 
(Ci .C2)alkylcarbonyloxy; and 

5 — is a member selected from the group consisting of hydrogen; (Ci .C4)alkyl; 
(C2.C4)alkenyl; (Ci .C2)aIkoxy; (C3 .C7)cycloalkyl; C(=0)(Ci-C4)alkyl; S(=0)2(Ci-C4)alkyl; 
and phenyl; wherein said alkyl» alkenyl, alkoxy, cycloalkyi and phenyl are substituted with 0 
to 2 substituents R^^ wherein R^^ has the same meaning as in above, except that it is 
selected independently; 

10 -B. a (substituted)-amido-aryl or -heterocyclyl moiety selected from the group consisting of 
—1. alkyI-. alkenyl-, and alkynyl-substituted-amido-aryl moieties of partial Formula (2.0.0): 

R«— t;- * 

(2.0.0) 

— ^wherein: the symbol " * "; R"* and R^; are as defined above, except that all of the above- 
15 recited substituents are selected independently of their selection above; 

—A is a member selected from the group consisting of: 

— 1 . the moiety of partial Formula (2.0.3) 




(2,0.3) 

20 wherein: the symbol R^; R® and m are as defined above, except that all of the above- 
recited substituents are selected independently of their selection above; and the symbol: 
* " indicates the point of attachment of the moiety A to the, remaining portions of partial 
Formula (2.0.0); 

— 2. the moiety of partial Formula (2.0.4) 
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I 

(R^^a)| 



(2.0.4) 



which represents a monocyclic heterocyclic group, selected from the group consisting 
of pyrrolyl; pyrazblyl; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl; wherein: the symbol R^^ and 
5 R^^b are as defined above, except that all of the above-recited substituents are selected 
independently of their selection above; and the symbol: " * " indicates the point of attachment 
of the moiety A to the other, remaining portions of partial Formula (2.0.0); 

— 3. the moiety of partial Formula (2.0.5) 

* 

(R"a)i 

10 (2.0.5) 
which represents 

a. a monocyclic heteroaromatic group containing a total of 5- members of which one 

said member is nitrogen and Q is selected from O and S where said S may optionally be 
in the sulfonate form, -S(=0)2; selected from the group consisting of oxazolyl; isoxazolyl; 
1 5 thiazolyl; and /so-thiazolyl; or 

b. a monocyclic heterocyclic group containing a total of 5- or 6- members of which two 

said members are nitrogen and a third or fourth said member is independently selected 
from N, O, and S where said S may optionally be in the sulfonate fomi, -S(=0)2; selected 
from the group consisting of triazolyl; triazinyl; tetrazolyl; oxadiazolyl; and thiadiazolyl; and 
20 ^wherein: the R^^a. and j are as defined above, except that all of the above- 
recited substituents are selected independently of their selection above; and the symbol: 
" * " indicates the point of attachment of the moiety A to the other, remaining portions of 
partial Fonnula (2.0.2); 

— R^a is a member selected from the group consisting of a direct bond; -C(=0)-; and 
25 -S(=0)2-; 

— is (1.) a direct bond; (2.) in the case where R^ is -C(=0)- or -S(=0)2. is a direct bond 
or -(Ci -C3)alkyiene- wherein any single carbon atom thereof is substituted by 0 to 2 
substituents R^^ where R^^ is a member selected from the group consisting of -F; -CI; 
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-COaR"*; -OH; -CN; (Ci -C4)alkoxy; (C3 -C7)cycloalkyl; and phenyl; wherein said alkoxy. 
cycloalkyl. and phenyl are substituted with 0 to 2 substituents wherein said is as 
defined above, except that all of the above-recited substituents are selected independently 
of their selection above; or (3.) is a member independently selected from the group 
consisting of the moieties of partial Formulas (2.0.6) through (2.0.16). inclusive: 




R^^ 

(2.0.12) (2.0.13) (2.0.14) (2.0.15) (2.0.16) 

— ^wherein: the symbol: " indicates the point of attachment of the moiety to the nitrogen 
atom in partial Formula (2.0.0), and the symbol: " * " indicates the point of attachment of 
the moiety to the other, remaining portions of partial Formula (2.0.0); and R^ is as 
defined further above, but selected on an independent basis; 

R^^ is selected from the group consisting of hydrogen and (Ci-C4)alkyl; and 

— R^^ and R^® are each selected from the group consisting of -OH; (Ci .C2)alkyl substituted 
by 0 to 3 substituents selected from F; and OH; and (Ci .C2)alkoxy; and 

— R^^ is selected from the group consisting of (Ci ,C6)alkyl; (C2 .C6)alkenyl; and 
(C2 .C6)alkynyl; wherein said alkyl, alkenyl, and alkynyl groups comprising R^^ are 
substituted with 0 to 3 substituents R^^ where: 

— R^® is selected from the group consisting of phenyl; F or CI; 0x0; hydroxy; (Ci .C2)alkyl; 
(Ci .C3)alkoxy; -C(=0)OR^^ -C(=0)(Ci-C4)alkyl; -S(=0)2(Ci-C4)alkyl; -C(=0)NR^R^; 
-NR^®R^°; -NR^C(=0)R^; -NR^^C(=0)OR^°; -NR^^S(=0)pR^;and -S(=0)2NR^R^. where: 
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— R^^ and are each a member independently selected from the group consisting of 

hydrogen and (Ci .C4)alkyl substituted by 0 to 3 substituents selected from, the group 
consisting of F and CI; 

•2. cycloalkyl-substituted-amido-aryl moieties of partial Formula (2. 1 .0): 




(2.1.0) 

-wherein: A; the symbol " * R%; and R^ have the same meaning as set out above, 
except that all of the above-recited substituents are selected independently of their 
selection above; and 

-R^^ is a member selected from the group consisting of -(CH2)n-(C3 .C7)cycloalkyl, where n 
is an integer selected from 0, 1, and 2; in the event n is 0, then the a-carbon atom of said 
(C3 .C7)cycloalkyl is substituted by 0 or 1 (Ci .C4)alkyl or phenyl, where said alkyi or phenyl 
are substituted by 0. 1. or 2 of CH3, OCH3, OH or NH2; and in the event that n is 1 or 2. the 
resulting methylene or ethylene is substituted by 0 or 1 of F; NH2; N(CH3)2; OH; OCH3; 
(Ci .C4)aikyl; or phenyl; where said alkyI and phenyl are substituted by 0. 1, or 2 of CH3. 
OCH3, OH, and NH2; and further wherein said (C3 .C7)cyc!oalkyl is substituted by 0 to 3 
substituents R^^ where R^® is as defined further above, but selected independently 

-3. aryl and heterocyclic-substituted-amido-aryl moieties of partial Formula (2.2.0): 




(2.2.0) 

-wherein: A; the symbol: " * "; R*; R^a; and R® have the same meaning as set out above, 
except that all of the above-recited substituents are selected independently of their 
selection above; and 
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— is selected from the group consisting of phenyl; fury); tetrahydrofuranyl; 
tetrahydropyranyl; oxetanyl; thienyl; pyrrolyl; pynrolidinyl; oxazolyl; isoxazolyl; thiazolyl; 
Isothiazolyl; imidazolyl; pyrazolyl; oxadiazolyl; thiadlazolyl; triazolyl; pyridyl; pyrazinyl; 
pyridazinyi; piperazinyl; pyrimidinyl; pyranyl; azetidinyl; morpholinyl; parathiazinyl; indolyl; 
5 indolinyl; benzo[£)lfuranyl; 2;3-dihydrobenzofuranyl; benzothlenyi; 1 H-indazolyl; 
benzimldazolyl; benzoxazolyl; benzisoxazolyl; benzthiazoiyi; quinolinyl; isoquinolinyl; 
phthalazinyl; quinazolinyl; and quinoxallnyl; wherein (1.) said group R^^ may be substituted 
upon any one or more carbon atoms thereof by 0 to 3 substituents R^® where R^ is as 
defined above, except that it is selected independently; (2.) said group R^ is substituted 
10 with respect to any one or more nitrogen atoms thereof that is not a point of attachment of 
said aryl or heterocyclic moiety, by 0 to 3 substituents where is as defined above, 
except that it is selected independently; and (3.) said group R^ with respect to any sulfur 
atom thereof that is not a point of attachment of said heterocyclic moiety, is substituted by 
0 or 2 oxygen atoms; 

15 [Region P] is an alkyt bridging element of partial Formula (3.0.0): 

(3.0.0) 

wherein: 

-" * " is a symbol which represente the point of attachment of the moiety of partial 
20 Formula (3.0.0) to Region oc; 

-"-> " is a symbol which represents the point of attachment of the moiety of partial Formula 

(3.0.0) to Region y; 

— R^° and R*^ are independently selected from the group consisting of hydrogen; 
(C1-C2) alkyi including dimethyl; hydroxy; and (C1-C3) alkoxy; 

25 [Region y] IS an aza-bicyclic moiety of partial Formula (4.2.0): 

(4.2.0) 

—wherein 

— " * " is a symbol which represents the point of attachment of the moiety of partial Formula 
30 (4.2.0) to Rejion P; 
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-"->" is a symbol representing a covalent bond from any of the carbon atoms of the moiety 
of partial Formula (4.2.0) to Region 5; 

-\/V^ is a direct bond; or is a member independently selected from the group consisting of 
partial Fonnulas (4.2. 1 ) through (4.2.6 ): 

/C.^/ C 
(4.2.1) (4.2.2) (4,2.3) 



"52 

(4.2.4) (4.2.5) (4.2.6) 

—where: 

10 — R®^ is a member selected from the group consisting of hydrogen; phenyl; (Ci .C4)alkyl 
substituted by 0 or 1 substituent independently selected from (C, .C2)alkoxy and -COaR^; 
(C3.C6)cycloalkyI; -COaR^ ->0; C(=0)(Ci-C3)alkyl; -C(=0)NR^R\; -S(=0)(Ci-C4)alkyl; and 
(Ci .C2)alkylcarbonyl; where R^ R%, and R\\ are as defined above, but selected on an 
Independent basis; 

15 -R^^ is absent or is a member selected from the group consisting of (Ci .C4)alkyl 
substituted by 0 or 1 substituent independently selected from (Ci .C2)alkoxy and -C02R^ 
where R"* is as defined above; and -»0; it being understood that in the case where substituent 
R^Ms present, the nitrogen atom is in quaternary form; and ; . . - 

— k, I and m are each an integer selected from 0, 1 , 2, and 3; 

20 [Region 5] IS a member Selected from the group conslstlng ofi 

-A. a two-nitrogen-atom-containing five-membered heterocyclic moiety of partial Fomiulas 
(5.0.0) through (5.0.10): 

f ■ s ^" 



(5.0.0) (5.0.1) (5.0.2) 



25 
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(5.0.7) (5.0.8) (5.0.9) (5.0.10) 



-wherein: the symbol: " * " indicates the point of attachment of each of the moieties of partial 
Formulas (5.0.0) through (5.0.10). inclusive, to Region y; 

-R®°b through R^°g, inclusive, R^°k, and R'°, are each a member selected from the group 
consisting of hydrogen; -CO2R'; -C(=0)NR'aR\; -S(=0)pNR^R'b; where: R^ R^; and R^are 
10 as defined above but selected on an independent basis; -^O; (Ci .C2)alkylcarbonyl; 
-(Ci .C4)alkyl; -(CH2)rK(C3 -C7)cycloalkyl; -(C2 -C3)alkenyl; -(CH2)rv(phenyl); and -(CH2)rv(HETi), 
where n is an integer independently selected from 0, 1. and 2; wherein said (Ci .C4)alkyl. 
alkenyl, cycioalkyl. phenyl, and heterocyclyl groups are independently substituted with 0 to 3 
substituents R®®. where: 

15 — HETi is a heterocyclyl group selected from the group consisting of thienyl; oxazolyl; 
isoxazolyl; thiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; 
pyridazinyl; pyrimidinyl; parathiazinyl; and morpholinyl; where: 

68 

—R^ is a member selected from the group consisting of -F; -CI; -OH; cyano; -C(=0)OR ; 
-C(=0)NR^R'^ -NR^^R^^; .NR^C(=0)R^^ -NR®«C(=0)OR®^; .NR^S(=0)2R"^ -S(=0)2NR^R'" 
20 ; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyi and alkoxy are each 
independently substituted with 0 to 3 substituents independently selected from F and CI; 
(Ci .C2)alkoxycarbonyl; (Ci .C2)a!kylcarbonyl; and (Ci .C2)alkylcarbonyloxy. where: 

and R^® are each a member selected from the group consisting of hydrogen; and 

(Ci .C2)alkyi; and where said: 
25 "R^'a; R^'d; R^'e; and r'\ through R®^ inclusive; R^a through R^, inclusive; through R^c 
inclusive; and R®% through R®^i inclusive are each a member selected from the group 
consisting of hydrogen; -OH; -CF3; cyano; -(C, .C3)alkoxy; -C(=0)OR^ 'C(=0)NR'^aR^; 
-NR^rV -NR%C(=0)RV -NR^C(=0)0RV .NR^S(=0)pRV, -S(=0)pNR\R\; where: R^ RV. 
and R^b are as defined further above but selected on an independent basis; -{C^ .C4)alkyl; 
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-(CH2)n.(C3.C7)cycloalkyl; -(C2 .C3)alkenyl; -(CHzUphenyl); and -(CHzVCHET,). where n is an 
Integer selected from 0. 1, and 2; wherein said (Ci .C4)alkyl. alkenyl, cycloalkyl. phenyl, and 
heterocyclyl groups where heterocyclyJ groups is as defined above, are independently 
substituted with 0 to 3 substituents where: 

5 — is as defined above, or: 

~R®*a through R^c inclusive; R% through R^, inclusive; R% through R^c inclusive; and R^g 
through R®^| inclusive may be taken together in their same subscript denominated 

pairs along with the remaining portions of the moieties of partial Formulas (5.0.0) through 
(5.0.2), and (5.0.6) through (5.0.8), to fonri a fused bicyclic ring system comprising a member 
10 independently selected from the group consisting of benzimidazolyl; purinyl, /.e., 
imidazopyrimidinyl; and imidazopyrldinyl; wherein said fused bicyclic ring system is 
independently substituted with 0 to 3 substituents R^, where R^ has the same meaning as 
set out further above, except that it is independently selected therefrom; 

-B. a (substituted)-amide, carbamate, or urea moiety selected from the group consisting 
15 of: 

-1. alkyi-, cycloalkyK and alkenyl-(substituted)-amide, carbamate, or urea moieties of partial 
Formula (5.1.0): 



.R^ 



W^— R^ 

(5.1.0) 

20 —wherein: the symbol " * " is as defined above; 

— R^^ is a member selected from the group consisting of hydrogen and (Ci .C2)alkyl; 

— is selected from the group consisting the moieties of partial Formulas (5.1.1) through 
(5.1.12): 

A A: M. AX 

25 (5.1.1) (5.1.2) (5.1.3) (5.1.4) 

O 



(?)2 (9)2 R 
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(5.1.5) (5.1.6) (5.1.7) (5.1.8) 




(5.1.9) (5.1.10) (5.1.11) (5.1.12) 

— ^wherein: the symbol: " indicates the point of attachment of the moiety represented 
5 by partial Formulas (5.1.1) through (5.1.12), inclusive, to the nitrogen atom in partial 
Formula (5.1.0). and the symbol: " * " indicates the point of attachment of the moiety to 
R^^ as defined further below; 

— R^"* and R^^ are each selected from the group consisting of hydrogen; (Ci .C2)alkyl 
substituted by 0 or 1 substituent independently selected from OH; and (Ci .C2)alkoxy; and 

10 — R^ is a member selected from the group consisting of (Ci -C6)alkyl; (Ca .C6)alkenyl; 
and -(CH2)n-(C3 -C7)cycloalkyl, where n is an integer selected from 0, 1. and 2; and wherein 
said alkyi, alkenyl, and cydoalkyi groups comprising R^ are substituted with 0 to 3 
substituents R^, where: 

— R^ is a member selected from the group consisting of oxo; -OH; -(Ci .C2)aikyl; 
15 .(Ci .C3)alkoxy; -CF3; -C(=0)OR^; .C(=0)NR^R'°; -NR^R'°; -NR^C(=0)R"°; 
-NR^C(=0)OR^; .NR^S(=0)2R®^; and -S(=0)2NR^R~. where: 

R^® and are each a member independently selected from the group consisting of 

hydrogen; and (Ci .C4)alkyl; and 

—2. aryl and heterocyclyl-(substituted)-amide, carbamate, or urea moieties of partial Formula 
20 (5.2.0): 

*— N 

V^-R«^ 

(5.2.0) 

—wherein: the symbol: " * "; R^; and have the same meanings as under the definitions of 
partial Formula (5.1.0) above, except that they are independently selected therefrom; and 
25 under the symbols: " and " * " are as defined under partial Formula (5.1.0); and 

— R®^ is a member selected from the group consisting of phenyl; cinnolinyl; furyl; thienyl; 
pyrrolyl; oxazolyl; isoxazoiyi; thiazolyl; isothiazolyl; imidazolyl; imidazolinyl; pyrazolyl; 
pyrazolinyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; pyridazinyl; pyrimidtnyt; 
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parathiazinyl; indolyl; isoindolyl; indolinyl; benzo[/)lfuranyl; 2;3-dihydrobenzofuranyl; 
benzo[/7]thiophenyl; 1H-indazolyl; benzimidazolyl; benzthiazolyl; quinolinyl; isoquinolinyl; 
phthalazinyl; quinazolinyl; quinoxalinyl; wherein: 

— the aryl or heterocyclyl moiety is substituted by 0 to 3 substituents R^® where R^® is 
5 as defined above, but selected on an independent basis; or 

-C. a (substituted)-heterocyclyl moiety independently selected from the group consisting 
of: 

-1 . a heterocyclyl moiety of partial Formula (5.3.0): 




10 (5.3.0) 

-wherein: the symbol: " * " indicates the point of attachment of partial Formula (5.3.0) to 
Region y; Q IS N. O or S and 

-partial Formula (5.3.0) represents: 

—a. a monocyclic heterocyclic group containing a total of 5- members of which one said 
15 member is nitrogen and a second said member is selected from O and S where said S may 
optionally be in the sulfonate form, wherein said heterocyclic group is selected from the group 
consisting of oxazolyl; /soxazolyl; thiazoiyi; and /so-thiazoiyi; or 

— b. a monocyclic heterocyclic group containing a total of 5- members of which two said 
members are nitrogen and a third or fourth said member is independently selected from N, O. 
20 and S where said S may optionally be In the sulfonate form, -S(=0)2; wherein said heterocyclic 
group is independently selected from the group consisting of triazoiyi; tetrazoiyi; oxadiazolyl; 
and thiadiazolyl; and 

— R®°a and R^b are each a member Independently selected from the group consisting of 
hydrogen, -(C, .C2)aIkylcarbonyI; -(Ci .C4)alkyl: -(CH2)n.(C3 .C7)cycloalkyl; -(C2 .C3)alkenyl: 
25 -(CH2)n-(phenyl); and -(CH2)n-(HET2). where n is an integer independently selected from 0, 1. 
and 2; wherein said (Ci .C4)alkyl. alkenyl, cycloalkyl. phenyl, and HET2 groups are 
independently substituted with 0 to 3 substituents R®\ where: 

— j has the same meaning as set forth above, but is selected on an independent basis 
therefrom; 
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— HET2 IS a heterocyclyl group selected from the group consisting of thienyl; oxazolyl; 
isoxazolyl; thiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazlnyl; 
pyridazinyl; pyrimidinyl; parathiazinyl; and morphollnyi; where: 

— R^^ is selected from the group consisting of -F; -CI; -COzR^ -OH; -CN; -CONR^R®*; 
5 -NR^R^; C(=0)(CrC4)alkyl; -NR^C(=0)R^; -NR^C(=0)OR^; -NR^S(=0)R^; 
-S(=0)NR^R®^; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyl and 
alkoxy are each independently substituted with 0 to 3 substituents independently selected 
from F and CI; (Ci .C2)aIkoxycarbonyl; (Ci .C2)alkylcarbonyl; and (Ci .C2)alkylcarbonyloxy; 
wherein: 

-10 — R^^ and R^ are each a member independently selected from the group consisting of 
hydrogen; and (Ci .C2)alkyl; and 

2. a heterocyclyl moiety of partial Formula (5.4.0): 



15 —wherein: R®°^; R^^; and j have the same meanings as set out above, but are selected 
independently. 




(5.4.0) 



20 



A compound which is selected from the group consisting of 
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3. A compound which is selected from the group. consisting oft 
A/-{3-[3-exo-{2-Methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
5 phenylpropyl}cyclobutanecarboxamide 

A/-{( 1 S)-3-[3-exo-(2-Methyl-1 H-benzlmidazoM -yl)-8-azablcyclo[3.2. 1 ]oct-8-ylJ-1 - 
phenylpropyl}cyclobutanecarboxamide 
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A/-{(1 S)-3-[3-enc/o-(2-Methyl-1 H-ben2imida20l-1-yl)-8-azabicycto^^ 
phenylpropyl}cyclobutanecarboxamide 

A/'^(1 S)-3-[3-exo>(2-MethyI-1 H-benzimidazoI-1-yI)-8-azabicycloP 
phenylpropyI}tetrahydro-2Ay-pyran-4-carboxamide 

1-Aretyl-/V-{(1S)-3-[3-ex(>(2.methyI-1H.ben2imida20l-1-^^^ 
phenyl propyl^S-azetidine carboxamide 

1- Hydroxy-/V^(1S)-3-[3-exo-(2-methyl-1H-benzimida2ol-1-yl)-8-azabi^^^ 
1 -phenyl propyl}cyclo pentanecarboxamide 

2- Methyl-A/-{(1S)-3-[3-exo.(2-methyl-1W-ben2iniida20l-1-yl)-8-a2abi^^^ 
phenyl propyl}cyclopropanecarboxamide 

2-Cyclopropyl-/V-{(1S)-3-[3-exo-(2-methyl-1H-ben2imida2ol-1-yl)^^ 
yll-1-phenylpropyl}acetamlde 

A/-{( 1 S)-3-[3-exc>-(2-methyl-1 H-ben2im idazol-l -yl)-8-a2abicyclo [3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}tetrahydrcH3-furancarboxamide 

3,3,3-Trifluoro-/V-{(1S)-3-[3-exo-(2-nriethyl-1H-ben2imida2o!-1.^^^^^ t3.2.1]oct-8- 
yi]-1-phenylpropyl}propanamide 

/V-{(1 S)-3-[3-exo-(2-Methyl-1 H-benzimidazol-l -yI)-8-a2abicyclo [3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}tetrahydro-2-fuirancarboxamide 

1-(Acetylanriino)-A/-{(1S)-3-[3-exc>-(2-nriethy|.1H-ben2imida2o!-1-yO^^ [3.2.1]oct- 
8-yl]-1-phenylpropyl}cyclopentanecarboxamide 

A/-{{1S)-343-exo-(2-Methyl-1H.benzfnriidazol-1-yl)-8-azabicyclo[3.2.1^^^^^ 
phenylpropyl}acetamlde 

1-Methoxy-/V^(1S)-343-exo-(2-methyi.1H-ben2imlda2o|.1-yl).8.a2ablcyclo 
phenylpropyl}cyclopentanecarboxamide 

1-Aniino-A/-{(1S)-343-exo-(2-nriethyl-1H-ben2imida20l-1-yl)-8-a2abic^^^ 
phenylpropyl}cyc!opentanecarboxamlde 

1-Methyl-/V-{{1S)-3-[3-exo-(2-methyI-1H-ben2imlda2ol-1-yl)-8-azabic^^^ 
phenylpropyl}-2-oxo-4-pyrrolidinecarboxamide 

1- Acetyl-N-{(1S)-3-[3-eA]do-(2-methyl-1H-ben2inriida20l-1-yl)-8-azabic^^^ 
phenylpropyl}.3-a2etldlnecarboxamide 

A/-{{ 1 S)-3-[3-encfo-(2-MethyI-1 H-benzimida2ol-1 -yl)-8-a2abicyclo[3.2. 1 ]oct-8-'yl]-1 - 
phenylpropyl}acetamlde 

S)-3-[6-(2-Methyl-1 H-benzimida2ol-1 -yl)-3-a2ablcyclo[3. 1 .^^^ 
phenylpropyi}cyclobutanecarboxamide 

2- CyclopropyI./V-{(1S)-3-[3-exo-(3-{4.[(nriethylsulfonyl)amino]ben2yl)-1.^ 
8-azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 
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A/-{(1S)-3-[7-exo-(2-Methyl-1H-benzimidazol-1-yl)-3-oxa-9-a2abfc^^^ 
phenylpropyl}cyclobutanecarboxamide 

2-Cyclopropyl-A/-{(1S)-3-[7-exo-(2-methyl-1H-ben2imida20l-1-yl^^ 
a2abicycIo[3.3. 1 ]non-9-yl]-1 -phenyIpropyl}acetamide 

3.3,3«Trifluoro-A/-{(1 S)-3-[7-exo-(2-methyl-1 H-ben2imidazol-1-yl)-3-oxa-9- 
azabicycloI3.3. 1 ]non-9-yl]-1 -phenylpropyl}propanamlde 

A/-{(1 S)-3-[7-encfo-(2-MethyI-1 H-benzimidazol-l -yl)-3-oxa-9-azabicyclo[3.3. 1 ]non-9-yl]-1 - 
phenylpropyl}cyc!obutanecarboxamide 

2-Cyclopropy|.A/-{(1S)-3-[7-endo-(2-methyl-1H-ben2lmidazol-1.^^^ 
a2abicyclo[3.3. 1 ]non-9-yl]-1 -phenylpropyl}acetamide 

/V-{(1S).3-[7-exo^2-Methyl-1H.ben2imida2ol-1-yl)-34hia-9-a2abi^^^ 
phenylpropyl}cyclobutanecarboxamide 

2.Cyclopropy|.A/~[(1S)-3-(3-enofo-{[2-(4-fIuorophenyl)acetyllaminoh^ 
yl)-1 -phenylpropyl]acetamide 

N-li 1 S)-3-(3^[3-endo-(4-Fluorophenyl)propanoyl]amino}-8-a2abicyclo[3.2. 1 ]oct-8-yl)-1 - 
phenylpropyljcyclobutanecarboxamide 

AK( 1 S)-3-(3-{[3-exo(4-Fluorophenyl)propanoyl]amino}-8-a2abicyclo[3.2. 1 ]oct-8-yl)-1 - 
phenylpropyl]cyclobutanecarboxamide 

2-Cyclopropyl-W-[(1 S)-3K3-exoK[2-(4-fluorophenyl)acetyl]amino}-8-azabicyd^^^ 1 ]oct-8- 
yl)-1-phenylpropylJacetamide 

N-iil S)-3-[3-exo-(2-Methyl-1 H-benzimidazol-1 -yl)-8-a2abicycloI3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-1.propiony!-3-a2etidinecarboxamide 

S)-3-[3-endo-(2-Methyl-1 H-benzimidazol-l -yl)-8-azabicyd^ 
phenyIpropyl}tetrahydro-3-furancarboxamide 

A/-{(1 S)-3-[3-e/7do-(2-Methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-ylJ-1 - 
phenylpropyl}tetrahydro-2H-pyran-4-carboxamide 

A/-{(1 S)-3-[3-encfo-(2-Methyl-1 H-benzimidazol-1 -y l)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}tetrahydro-2-furancarboxamide 

1 -Acetyl-/V-{(1 S)-3-[3-encfo-(1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2, 1 ]oct-8-yl]-.1 - 
phenylpropyl}-3-a2etidinecarboxamide 

A/-{(1S)-3-[3-eA7dc>(1H-Benzimfdazol-1-yl)-8-azabicyclot3.2.1]oct-8.^^^^ 
propionyl-3-azetidinecarboxamide 

Methyl 3-t({(1 S)-3-[3-exo-(2-methyH H-ben2imidazol-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1- 
phenylpropyl}amino)carbonyl]-1 -azetidinecarboxylate 

A/-{(1 S)-343-endo-(2-Methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yI]-1 - 
phenylpropyl}-1-propionyl-3-azetidinecarboxamlde 
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1- Acetyl-/V4{1S)-343-e/7Cfo-{2-methyl-1H-benzimidazol-1-yl)-8-azabicydot3.2.1^^ 
yl]-1-phenylpropyl}-2-azetidinecarboxamide 

2- [A(:»tyl(methyl)amino]-/V-{(1S)-3-[3-end(H2-methyl-1A«)eruimidazol-1-yl)^ 
a2abicyclo[3.2.1]oct-8-yll-1-phenylpropyl}acetamide 

3- [A<^tyl(methyl)amino]-W-{(1S)-3-t3-endo-(2-methyl-1H-ben2imlda2ol-1-yl)-8- 
a2abicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}propanamide 

2- Methoxy-/V-{(1S)-3-I3-e/7cfo-(2-methyl-1H-benzimida2ol-1-yl)-8-azabicydoI3.2.1](x^^ 
8-yl]-1 -phenylpropyl}acetamide 

3- Methoxy-AH(1S)-3-I3-e/K/o-(2-methy^1W-benzimidazol-1-yl)-8-a2abicycloI3.2.1]TO^^ 
8-ylJ-1 -phenylpropyl}propanamide 

1-Acetyl-/V^(1S)-343-endo-(2-methyl-1H-ben2imidazol-1-yl)-8-azabicyclo[3.2.1]ort^^ 
yl]-1-phenylpropyl}-3-pyiTolidinecarboxamide 

1-Methyl-/V-{(1S)-3-[3-endo-(2-methyl-1«-benzimidazol-1-yl)-8-a2abicyclo[3.2.1]^^ 
yl]-1-phenylpropyl}-2-oxo-4-pyrrolidinecarboxamide 

1-Acetyl-A/-{(1S)-3-[3.exo-(2-ethyl-1H-ben2imidazol-1-yl)-8-azablcyclo[3.2.1Joct-8-yn- 
1-phenylpropyl}-3-a2etidinecarboxamide 

/V-{(1S)-3-(3-exo-{2-Ethyl-1«-benzimidazoM-yl)-8-azabicyclot3.2.1]oct-8-yl]-1- 
phenylpropyl}-l-proplonyl-3-azetidinecarboxamlde 

1- Acetyl-A^.((1S)-1-phenyl.3-{3-©xo-[2-(trifluoromethyl)-1H-ben2imidazol-1-ylJ-8- 
azabicyclo[3.2.1]oct-8-yl}propyl)-3-azetidinecarboxamide 

A/-((1 S)-1-Phenyl-3-{3-exo-I2-(trifluoromethyl)-1 H-benzimidazol-1-ylJ-8- 

azabicyclo[3.2.1]oct-8-yl}propyl)-l-proplonyl-3-azetidinecarboxamide 

A/-((1S)-1-Phenyl-3-{3-exo-[2-(trifluoromethyl)-1H-ben2imldazol-1-yl].8- 
azabicyclo[3.2. 1 ]oct-8-yl}propyl)acetamide 

2- [Acetyl(methyl)amino]-A/-((1S)-1-phenyl-3-{3-exo-(2-(trifluoromethyl)-1H- 
ben2imidazol-1-yI]-8-azabicyclo[3.2.1]oct-8-yl}propyl)acetamide 

1-Acetyl-/V-^(1S)-3-[3-exo-(1W-berttimida2ol-1-yl)-8-azabicycloI3.2.1]oct-8-yl]-1- 
phenylpropyl}-3-azetidinecarboxamide 

/V-{(1S)-3-(3-exo-(1H-Benzimidazol-1-yl>-8-azabicyclo[3.2.1]oct-8-yl]-1-phenylpropyl}- 
1 -propionyl-3-azetidinecarboxamide 

1 -acetyl-/V-{{1 S)-3-[3-exo-(5-fluoro-1 H-benzimidazoM -yl)-8-azab!cycloI3.2. 1 ]oct-8-yl]- 
1-phenylpropyl}-3-azetidinecarboxamide 

A/-{(1S)-3-[3-exo-(5-Fluoro-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8-yl]-1- 
phenylpropyl}-1-propionyl-3-azetidinecarboxamide 

1-Acetyl-/V-{(1S)-3-[3-exo-(5-fluoro-2-methyl-1H-benzimida20l-1-yl)-8- 
azabicyclof3.2.1]oct-8-yl]-1-phenyipropyl}-3-azetidinecarboxamide 
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AK(1S)-3-[3-exo-(5-Fluoro-2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1)oct-8- 
yn-1-phenylpropyl}-1 -propionyl-3-azetidinecarboxamide 

/V-{(1 S)-3-[3-exo-(2-methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-3-azetidinecarboxamide 

5 1-niethyl-W-{(1S)-3-[3-exo-(2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo(3.2.1]oct-8- 
yl]-1-phenylpropyl}-3-azetidinecarboxamide 

(2S)-1 -acetyl-A/-{( 1 S)-3-[3-exo-(2-methyl-1 H-benzimidazol-1 -yl)-8- 
azablcyclo[3.2.1]oct-8-yl]-1-phenylpropyl}-2-azetidinecarboxamide 

(2R)-1racetyl-/V-{(1S)-3-{3-exo-(2-methyl-1H.benzimidazol-1-yl)-8- 
10 azabicyclo[3.2.1]oct-8-yl]-1-phenylpropyl}-2-azetidinecarboxamide 

2- [acetyl(methyl)aminoK/V^{1S)-3-t3-exo-{2-methyl-1H-benzimidazol-1.yl)-8- 
azabiq^clo(3.2. 1 ]oct-8-yI]-1 -phenylpropyl}acetamide 

3- [acetyl(methyl)amino]-A/-{(1S)-3-[3-exo-(2-methyl-1H-ben2imidazol-1-yl)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}propanamide 

15 1-acetyl-yv-{(1S)-3-[3-exo-(2-methyl-1H-ben2imidazol-1-yl)-8-azabicyclo[3.2.1Joct-8-yl>*^ 
1 -phenylpropyl}-3-pyrrolidinecarboxamide 

A/-{(1 S)-3-I3-exo-(2-methyI-1 H-benzimidazol-l -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-1-(trifluoromethyl)cyclopropanecarboxamide 

2- methoxy-A/-{(1 S)-3-[3-exo-(2-methyl-1 H-benzimidazoH -yl)-8-azabicyclo[3.2. 1 ]oct-8- 
20 yl]-1-phenylpropyl}acetamide 

3- methoxy-/\/-{(1 S)-3-[3-exo-(2-methyl-1 H-benzimidazol-l -yl)-8-azabicyclo[3.2. 1 ]oct-8- 
yl]-1 -phenylpropyl}propanamide 

1 -Acetyl-/V-{(1 S)-3-[3-exo-(4-fiuoro-2-methyl-1 H-benzimidazol-l -yl)-8- 

azabicycloI3.2. 1 ]oct-8-yl]-1 -phenyipropyl}-3-azetidinecarboxamide 

25 ^-{(1S)-3-f3-exo-(4-Fluoro-2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8- 
yl]-1 -phenylpropyl}-3-azetidinecarboxamide 

1- Methyl-/y/-{(1 S)-3-(3-exo-(4-fluoro-2-methyl-1 H-benzimidazol-1 -yl)-8- 

azabicyclol3.2.1]oct-8-yl]-1-phenylpropyl}-3-azetidinecarboxamide 

AH(1S)-3-[3-exo-(4-Fluoro-2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1Joct-8- 
30 yll-1-phenylpropyl}-1-propionyl-3-a2etidinecarboxamide 

2- Methoxy-/V-{(1 S)-3-[3-exo-(4-Fluoro-2-methyl-1 H-ben2imidazol-1.yl)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

A/-{(1 S)-3-[3-exo-(4-Fluoro-2-Metliyl-1 H-benzimida2ol-1-yl)-8-a2aljicyclo[3.2. 1]oct-8- 
yi]-1 -phenylpropyl}acetamide 
35 3-Methoxy-A/-{( 1 S)-3-[3-exo-(4-fluoro-2-metliyl-1 H-benzimidazol-1 -yl)-8- 

azabicyclot3.2. 1 ]oct-8-yl]-1 -phenyipropyl}propanamide 
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2- [Acetyl(methyl)amino]-A/-{(1S)-3-t3-excK4-fluoro-2-me%l-1H-ben 
a2ablcyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

3- [Acetyl(methyl)amino]-/V4(1S)-3«[3-exo-(4-fluoro-2-methyl-1H-benz!mW 
a2abicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}propanamicle 

5 ^-{(1S)-3-I3-exo-(4-fluoro-2-methyl-1H-benzimidazol-1-yl)^^^ 
1-phenylpropyl}-3-methyl-3.oxetanecarboxamicle 

3-Ethyl-A/-{(1S)-3-[3-exo-(4-fluoro-2-methyl-1H-ben2imida2Ol-1-y0 
a2abicyclo[3.2.1]oct.8-yl]-1-phenylpropyl}-3K>xetanecarboxamide 

A/-{(1S)-3-t3-exo-(4-Fluoro-2-methyl-1H-ben2lmida2ol-1-yl)-8-azabi^^ 
10 yl]-1-phenylpropyl}-3'Oxetanecarboxamide 

3-Ethyl-/V-{(1S)-3>[3-exo-{4-fluoro-1H-ben2imida2ol-1-yl)-8-azabi^^^ 
1-phenylpropyl}-3-oxetanecarboxamide 

A/^(1S)-3-[3-exo-(4-Fluoro-1H-benzlmida2ol-1-yl)-8-azabicyclo[3.2.1]^^^ 
phenylpropyl}-3-methyl-3-oxetanecarboxamide 

15 'V-^{'''S)-3-[3-exo-(4-Fluoro-1H-ben2imidazol-1-yl).8-azabicycto^^ 
phenylpropyl}-3-oxetanecarboxamide 

/V-{(1S)-3-I3-exo-(4-Fluoro-1H-ben2imida20l-1-yl).8-azabicycto^^ 
phenylpropyl}-3-a2etidinecarboxamide 

/V-{(1S)-343-exo-{4-Fluoro-1H-ben2imida20l-1-yl)-8-a2abicyclo[3.2.^ 
20 phenylpropy!}-! -methyI-3-a2etidinecarboxamide 

1 - Acetyl-/V^(1 S>-3-[3-exo-(4-fluoro-1 H-benzimfdazol-l -yl)^^ 
1-phenylpropyl}-3-azetidinecarboxamide 

A/4( 1 S)-343-excK(4-Fluoro-1 H-benzimidazol-l -yl)-8-azabi(:yc!o[3.2. 1]^^^ 
phenylpropyl}-1-.propionyl-3-a2etidinecarboxamide 

25 'V^(1S)-3-[3-ex(>(4-Fluoro-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]^^^ 
phenylpropyl>-2-methoxyacetamide 

W-{(1 S)-3-[3-exo-(4-Fluoro-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-.1 - 
phenylpropyl}acetamide 

A/-{(1 S)-3-[3-exo-(4-fluoro-1 H-benzimidazol-1 -yl)-8-azabicyclot3.2. 1 ]oct-8-yl]-1- 
30 phenylpropyl}-3-methoxypropanamide 

2- [Acetyl(methyl)amino]-A/-{(1S)-3-[3-excH4-fluoro-1H-benzim^^ 
a2abicyc!o{3.2, 1 ]oct-8-yI]-1 -phenylpropy!}acetamide 

34Acetyl(methyl)amino]-A/-{(1 S)^3-[3-exo-(4-fluor<>1 W-benzimidffi^^^ 
a2ablcyclo[3.2.1]oct-8-yll-1-phenylpropyl}propanamide 

35 

4. A method of treating or preventing a disease or condition mediated by or 
associated with modulation of CCR5 chemoklne receptor activity in a patient which is in need 
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of such treatment or is a prospective beneficiary of sucli prevention, comprising administering 
to said patient an amount of a compound claimed in any preceding claim which is 
therapeutically effective to treat or prevent said disease or condition. 



10 



5. A pharmaceutical composition for treating or preventing a disease or condition 
mediated by or associated with modulation of CCR5 chemokine receptor activity comprising 
an amount of a compound claimed in any preceding claim which is therapeutically effective to 
treat or prevent said disease or condition, together with a pharmaceutically acceptable carrier 
therefor. 

6. A method of treating or preventing infection by human immunodeficiency virus 
(HIV) in a patient which is In need of such treatment or is a prospective beneficiary of such 
prevention. Including treatment or prevention of adquired immunodeficiency syndrome (AIDS) 
resulting therefrom, comprising administering to said patient an amount of a compound as 

5 claimed in any preceding claim which is therapeutically effective to treat or prevent said 
infection by HIV. including AIDS. 

7. A method according to claim 5 further including coadministering to said 
patient In combination with a compound as claimed in any of claim 1 to 3. one or more 

0 additional therapeutic agents for treating or preventing HIV infection comprising one or more 
members selected from the group consisting of (1) inhibitors of HIV protease; and (2) 
Inhibitors of HIV reverse transcriptase. 

8. A method according to claim 7 wherein: (1) said inhibitors of HIV protease 
comprise one or more members selected from the group consisting of indinavir, ritonavir, 
saquinavir, nelfinavir. and amprenavin and (2) said inhibitors of HIV reverse transcriptase 
comprise one or more members selected from the group consisting of (a) non-nucleoside 
reverse transcriSptase inhibitors (NNRTIs) selected from nevirapine, delavirdine. and 
efavlrenz; and (b) nucleoside/nucleotide inhibitors (NRTIs) selected from zidovudine, 
didanosine. zaicitabine. stavudine, lamlvudine, abacavir. and adefovir dipivoxil. 

9. A method according to claim 7 wherein said inhibitors of HIV protease and 
said Inhibitors of HIV reverse transcriptase comprise one or more members selected from the 
group consisting of indinavir; ritonavir" saquinavir; nelfinavir; amprenavir; nevirapine; 
eiavirdine; efavirenz; zidovudine; didanosine; zaicitabine; stavudine; lamlvudine; abacavir; 
adefovir dipivoxil; FTC; PMPA; fozivudine tidoxil; talviraline; S-1153; MKC-442; MSC-204; 
MSH-372; DMP450; PNU-140690; ABT-378; and KNI-764. 
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10. A method according to claim 7 wherein said method comprises preventing 
HIV infection and said patient being treated is aviremic and/or asymptomatic and is potentially 
or effectively infected with HIV, comprising administering to said patient a combination of 

5 therapeutic agents comprising a member selected from the group consisting of: (i) a 
compound as claimed in claim 1; (ii) one non-nucleoside reverse transcriptase inhibitor 
(NNRTI) in addition to a compound of (I); (iii) one nucleoside/nucleotide inhibitor (NRTl) in 
addition to a compound of (1); (iv) one NRTl in addition to the combination of (ii); and (v) a 
compound selected from inhibitors of HIV protease used in place of said NRTl in 
10 combinations (iii) and (iv). 

11. A method according to claim 7 wherein said method comprises treating HIV 
infection and said patient being treated has detectable viremia or abnormally low CD4 counts, 
comprising administering to said patient a combination of therapeutic agents comprising (A) a 

15 member selected from the group consisting of a compound of Formula (I) as defined In claim 
1; and a therapeutic agent comprising one protease inhibitor in combination with two NRTIs; 
or (B) the combination of therapeutic agents recited in (A) where either said protease inhibitor 
component, or one or both of said NRTIs is/are replaced by a compound of Formula (I) as 
defined in claim 1. 

20 

12. A method according to claim 7 wherein said method comprises treating HIV- 
infected individuals that have failed antiviral therapy comprising adminstering to said patient a 
combination of therapeutic agents comprising (A) a member selected from the group 
consisting of a compound as claimed in claim 1; or (B) a therapeutic agent comprising one 

25 protease inhibitor in combination with two NRTIs where either said protease inhibitor 
component, or one or both of said NRTIs is/are replaced by a compound of Formula (I) as 
defined in claim 1. 

13. A method according to claim 8 further comprising coadministering with said 
30 compound of Formula (I) as defined in claim 1 one or more supplementary therapeutic agents 

which provide auxiliary treatment of diseases or conditions directly resulting from or indirectly 
accompanying infection by HIV, including AIDS resulting therefrom, wherein said 
supplementary therapeutic agent is one or more members selected from the group consisting 
of proliferation inhibitors; immunomodulators; interferon or interferon derivatives; fusion 
35 inhibitors; integrase inhibitors; RnaseH inhibitors; and inhibitors of viral transcription and RNA 
replication. 



SUBSTITUTE SHEET (RULE 26) 



wo 00/38680 



PCT/IB99/02048 



-195- 

14. A method according to claim 13 wherein said proliferation inhibitor is 
hydroxyurea; said immunomodulator is sargramostim; said fusion inhibitor is AI\AD3100, T-20, 
PRO-542. AD-349, or BB-10010; and said integrase inhibitor is AR177. 

5 15. A pharmaceutical composition for treating or preventing infection by human 

Immunodeficiency virus (HIV) in a patient which is in need of such treatment or is a 
prospective beneficiary of such prevention, including treatment or prevention of acquired 
immunodeficiency syndrome (AIDS) resulting therefrom, comprising an amount of a 
compound as claimed in claim 1 which is therapeutically effective to treat or prevent said 
10 infection by HIV or AIDS resulting therefrom, together with a pharmaceutically acceptable 
carrier therefor. 

16. A pharmaceutical composition according to claim 15 further including in 
combination with a compound of Formula (I) as claimed in claim 1, one or more additional 

15 therapeutic agents for treating or preventing HIV infection comprising one or more members! 
independently selected from the group consisting essentially of (1) inhibitors of HIV protease 
and (2) inhibitors of HIV reverse transcriptase. '^^i 

17. A pharmaceutical composition according to claim 16 wherein: (1) said 
20 inhibitors of HIV protease comprise one or more members independently selected from the 

group consisting of indinavir, ritonavir, saquinavir, nelfinavir, and amprenavir; and (2) said 
inhibitors of HIV reverse transcriptase comprise one or more members selected from the 
group consisting of (a) non-nucleoside reverse transcriptase inhibitors selected from 
nevirapine, delavirdine. and efavirenz; and (b) nucleoside/nucleotide inhibitors selected from 
25 zidovudine, didanosine, zaicitabine, stavudine. lamivudine. abacavir, and adefovir dipivoxil. 

18. A pharmaceutical composition according to claim 16 wherein said inhibitors of 
HIV protease and said inhibitors of HIV reverse transcriptase comprise one or more members 
selected from the group consisting of indinavir; ritonavir; saquinavir; nelfinavir; amprenavir; 

30 nevirapine; delavirdine; efavirenz; zidovudine; didanosine; zaicitabine, stavudine; lamivudine; 
abacavir; adefovir dipivoxil; FTC; PMPA; fozivudine todoxil; talviraline; S-1153; MKC-442; 
MSC-204; MSH-372; DMP450; PNU-140690; ABT-378; and KNI-764. 

19. A pharmaceutical composition according to claim 15 further comprising 
35 coadministering with said compound of Formula (1) as defined in claim 1 one or more 

supplementary therapeutic agents which provide auxiliary treatment of diseases or conditions 
directly resulting from or indirectly accompanying infection by HIV. including AIDS resulting 
therefrom, wherein said supplementary therapeutic agent is one or more members selected 
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from the group consisting of proliferation inhibitors; immunomodulators; interferon or Interferon 
derivatives; fusion Inhibitors; integrase inhibitors; RNaseH inhibitors; and inhibitors of viral 
transcription and RNA replication. 

5 20. A pharmaceutical composition according to claim 19 wherein said proliferation 

inhibitor is hydroxyurea; said immunomodulator is sargramostim; said fusion inhibitor is 
AMD3100. T-20, PRO-542, AD-349 or BG-10010; and said integrase inhibitor is AR177. 

21 . A method of evaluating a putative HIV retrovirus mutant for resistance to anti- 
1 0 HIV therapeutic agents, comprising isolating said putative mutant vims from an in vitro culture 

thereof; an in vitro animal Infection model thereof; or from patient samples where said patient 
is undergoing optimal or sub-optimal treatment comprising administration of a compound as 
defined in claim 1. alone or together in any combination thereof with one or more therapeutic 
agents for treating or preventing HIV infection. 

15 

22. A mutant HIV virus or component part thereof, prepared in accordance with 
the procedures of claim 21. 

23. A mutant HIV virus or component thereof according to claim 21 wherein said 
20 component is the complete envelope protein thereof, or infections fragment thereof. 

24. A method of discovering the presence of. and/or confimning the activity of a 
chemokine modulator having activity against a mutant HIV vims, comprising using as a probe 
for effecting said discovery and/or confimnation a mutant HIV vims or component thereof 

25 according to claim 21 . 

25. A diagnostic agent for use in choosing a therapeutic regimeri and/or 
predicting the outcome for a patient being treated for infection by a mutant HIV vims, wherein 
said diagnostic agent comprises a mutant HIV vims or component thereof according to claim 

30 21. 

26. A pharmaceutical composition for treating or preventing a respiratory disease or 
condition comprising an amount of a compound claimed in any of claims 1 to 3 which is 
effective to treat said disease or condition, together with a pharmaceutically effective carrier 
therefor. 

35 27. A compound as claimed in claims 1 to 3 in purified form. 
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28. A pharmaceutical composition comprising a compound as claimed in claims 1 
to 3 and one or more inert excipients. 
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